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MEMOIRS OF THE GEOLOGICAL SURVEY OF INDIA. 


Vot. I. Ft 1, 1856 (out of print) (price 1 Ro.) : Coal and Iron of Talcbir. — Talohir 

Coal-field.— Gold yielding deposits of Upper Assam*— Gold from Shu6- 
gween. Pt. 2, 1858 (out of print) (price 2 Re.) : Geological structure of a 
portion of Khasi Hills. — Geological structure of Nilgiri Hills (Madras). 
Ft. 3, 1859 (out of print) (price 2 Ra.) : Geological structure and physical 
features of districts of Bankura, Midnapore and Orissa.— Laterite of 
Orissa.— Fossil fish-teeth of genus Ceratodus from Malodi, south of 
Nagpur. 

Vol. II. Pt. 1, 1859 (out of print) (price 2 Re.) : Vindhyau rocks, and their associates 

in Bundelkhand. Pt. 2, 1860 ( out of print) ( price 3 Rs.) : Geological 
structure of central portion of Nerbudda District. — Tertiary and alluvial 
deposits of central portion of Nerbudda Valley.— Geological relations 
and probable ago of systems of rocks in Central India and Bengal. 

Vol. III. Ft. 1, 1861 (out of print ) (price 3 Rs.) : Raniganj Coal-field.— Additional 

remarks on systems of rocks in Central India and Bengal.— Indian 
Mineral Statistics, I. Coal. Ft. 2, 1864 (out of print) (price 2 Rs.) : 
Sub-Himalayan Ranges between Ganges and Ravi. 

Vot. IV. Ft. 1, 1862 (out of print) (prke 2 lls.) : Cretaceous Rocks of Trichinopoly 

District, Madras. Pt. 2, 1864 (out of print) ( price 2 Rs.) : District of 
Trichonopolv, Salem, etc. Pt. 11, 1865 (out of print) (price 1 Ro.): Coal 
of Assam, etc. 

Vol, V: Pt. 1, 1865 (out of print) (price" 3 Rs.) : Sections across N.-W. Himalaya, 

from Sutlej to Indus— Gypsum of Spiti. Pt. 2, 1866 (out of print) ( price 

1 Re.) : Geology of Bombay. Pt. 3, 1866 (out of print) ( price 1 Re.) ; 
Jheria Coal-field— Coological Observations on Western Tibet. 

Vol. VI. Pt. 1, 1867 (nut of print) ( price 8 As.) : Neighbourhood of Nynyan, etc., in 

Sind. — Geology of portion of Cuteh. Pt. 2, 1867, Rep. 1908 and 1921 
(price 2 Rs.): Bokaro Coal-field. — Ramgarh Coal-field. Traps of Western 
and Central India. Pt. 3, 1869 ( price 2 Rs. 8 As.) : Tapti and Nerbudda 
Valleys. — Frog-bods in Bombay . — Oxyglossus pu stilus* 

Vol. VII. Pt. 1, 1869 ( price 3 Ra.) : Vindhyan series — Mineral Statistics; Coal.— 

Shillong plateau. Pt. 2, 1870 (out of print) (price 1 Re.): Karharbari 
Coal-field - Deoghar Coal-field. Pt. 3, 1871 (out of print) (price l Re.) : 
Aden water-supply.— Karanpura Coal-fields. 

Vol. VIII. Pt. 1, 1872 (price 4 Ra.) : Kadapah and Karnal Formations in Madras 

Presidency. Pt. 2, 187? (out of print ) ( price J Ro.) : Itkhuri Coal-field.- - 
Daltonganj Coal-field. — Chope Coal-field. 

Vol. IX. Pt. 1, 1872 ( price 4 Rs.) : geology of Kuteh. Pt. 2, 1872 (price J Ro.): 

Geology of Nagpur.— Geology of Sirban Hill. — Carboniferous Ammo- 
nites. 

Vol. . X, Ft, 1, 1873 ( price 3 Rs.) : Geology of Madras.— Satpura Coal-basin. Pt. 2, 

1873 (out of print) (price 2 Kh.) : Geology of Pogu. 

Vcm. XI. Ft. 1, 1874 (price 2 Rs.) : Geology of Darjiling and Western Dooars. Ft. 2; 

1875 (price 3 Rs.) ; Salt-region of Kohat. Trans-Indus. 

Vox,. * XII . Pt. 1, 1876 (price 3 Rs.J: South Mahtktta Country. Pt. 2, 1876 (price 

2 Rs.) ; Coal-fields of Nigs Hills. 

Vou xm. Pt. 1, 1877 (price 2 Rs. 8 As.) : Wardha Valley Coal-field. Pt. 2, 1877 
(price 2 Rs. 8 As.) « Geology of Rijmah&l Hills. 



Vol* XIV. 1878 {prim 5 Re.) : Geology Of Salt-range in Punjab. 

Vol. XV. Pt. 1, 1878 (out of print) (prim 2 lle. 8 As.) : Aurunga and Hut fir Coal-fields 

(Palamow). Pt. 2 y 1880 ( price 2 Re. 8 Ae.) : Ramkola and Tatapani 
Coal-fields (Sirgnja). 

Vol. XVI. Pt, 1, 1879, Rep. 1930 (prim 3 Rs.) : Geology of Eastern Coast from Lat. 

15° to Maeulipatam. Pfc. 2, 1880, Rep. 1930 ( price 2 Re.): Noliore 
Portion of Camatio. Pt. 3, 1880, Rop. 1930 (price 2 Rs. 10 As.) : Coastal 
Region of Godavari District. 

Voi». XVII. Pt. 1, 1879 (price 3 Rs.) : Geology of Western Sind. Pt. 2, 1880 ( price 

2 Rs.) : Trans-Indus extension of Punjab salt-range. 

Vol. • XVIII. Pt. 1, 1881, Rep. 1933 (price 5 Rs. 8 As.) : Southern Afghanistan. Pt. 2, 
1881, llep. 1934 (prise 3 Rs. 8 As.) : Manbhuni and Singhbhum. Pt. 3,. 
1881, Rep. 1930 (price 3 11s. 14 As.) : Pranhita-Godavari Valley. 

Vol . XIX. Pt. 1, 1882 (price 2 Rs.) : Cachar Earthquako of 1869. Pt. 2, 1882 (out of 

print) ( price 1 Re.) : Thermal Springs of India. Pt. 3, 1883 (price 1 Ro.): 
Catalogue of Indian Earthq uakos. Pt. 4, 1883 (out of print) (price 1 Re.) : 
Geology of parts of Manipur and Nagtt Hills. 

Vol* XX. Pt. 1, 1883 (out of print) (price 2 Rs. 8 As.) : Geology of Madura and Tinne* 

volly. Pt. 2, 1883 (out of print) ( price 2 Rs. 8 As.) ; Geological notes on 
Hills in neighbourhood of Sind and Punjab Frontier betweon Quetta 
and Dora Ghazi Khan. 

Vol. XXI, Pt. 1, 1884 (out of print) ( price 2 Rs.) : Geology of Lowor Narbada Valley 

Pt. 2, Rep. 1933, 1884 (price 2 Rs. 10 As.) : Geology of Kathiawar. 
Pt. 3, 1885, Rep. 1925 ( price 6 Rs. 14 As.) : Coal-fields of South Rovvah. 
Pt. 4, 1885, Rep. 1933 ( price 3 Rs. 2 As.) ; Volcanoes of Barren Island and 
Narcondam. 

Vol. XXII. 1883 (out of print) { price 5 Rs.) : Geology of Kashmir, Chamba and Khugan. 

Vol. XXIII. 1891 (price 5 Rs.) : Geology of Central Himalayas. 

Vol. XXIV. Ft. 1, 1887 (out of print) (price 1 Ro. 8 As.) : Southern Coal-fields of Satputa 

Gondwana basin. Pt. 2, 1890 (out of p/rint) (price 2 Rs. 1 As.) ; Geology 
of Snb-Ilimalaya of Garbwal and Kumaon. Pt. 3, 1890 (out of print) 
(price 1 Ro. 4 As.) : Geology of South Malabar, between Beyporo and 
Pentium Rivers. 

Vol. XXV. 1895 (out of print ) (price 5 Rs.) : Geology of Bellary District, Madras 
Presidency. 

Vol. XXVI. 1886 (out of print) (price 5 Rs.) : Geology of Hazara. 

Vol. XXVII. Pt. I, 1895 (out of print ) (price 1 Re.) : Marine Fossils from Miocene of 

Upper Burma. Pt. 2, 1897 (out of print) (price 4 Rs.) : Petroleum in 
Burma and its technical exploitation. 

VOL. XXVIII. ft- 1, 1898 (out of print) (price 2 Rs.) : Geological St nature of Chitichnn 
region, — AUahbvuid in north-west of Rmui of Kuchh.— Geology of parts 
of Myingyan, Magwe and Pabolvku Districts, Burma.— Geology of Mikir 
Hill a* in Assam.— Geology of Tiruh and Bazar Valley. Pt. 2, 1900 (price 
3 Rs.) : Chamockite Series, group of Archanin Hypersthenic Rocks in 

. , Peninsular India. 

Vql. XXIX. 1900 (price & Rs.) : Earthquako of 12th June 1897. 

Vol. XXX. Pt. 1, 190Q (price 2 Rs.) : Aftershocks of Gm>* Earthquake of 12th June 
1897. Pt. 2, 1900 ( price 1 Re.): Geo! gy of neighbourhood of Salem* 
Madras Presidency. Pt. 3, 1901 ( price 1 Re.) : Sivnmalai Series of " 
ElieoUte-Syenitoa and Conmdutu Syenites. Pt. 4, 1901 ( price. 1 Ro.);. 
y 'i " ./ Geological Congress of Paris. 

L* - XXXI. Pt. 1, 2001 (out of print) (price 2 Rs.) : Geology of Son Valley in Rewah 
State and Parts of Jabalpur and Mrraapur. Pt’. 1901 (owf o/ print}> 
(price Rs. 3) : Baluchistan Desert and part of Eastern Persia. Pt, 3, 

\ 1901 (prim 1 Re.) : Ferioditee, Serpentines, etc., from Ladakh. 
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VOL. 

Vot. 

Vol, 

Vol. 

Vol. 


Vol. 

Vol. 

Vol. 



Vol. 

Vol. 


Vol. 


Vol. 

Vol. 


XXXII. Pfc. 1, 1901 (price 1 Re.) ; Recent Artesian Experiment's in India. Pt. 2^ 
1901 ( price 2 Rs.) : Rampur Coal-field. Pfc. 3, 1902 (price 3 Bs.)- 
u Exotic Blocks ’* of M&lla Johar in Bhofc Mahals of Kumaon. , Pfc. 4, , 
1904 ( out of print) (price 3 Rs.) : ,lammu Coal-fields. 

XXXI11. Pfc. 1, 1901 (price 8 Rr.) : Kolar Cold-field. Pfc. 2, 1901 (price 2 Rh.) : Art. 

1 : Gold-fields of Wainad. Art. 2 : Auriferous Quartzites of Parhaclieh, 
Chota Nagpur. Art. 3; Auriferous localities in North Coimbatore. 
Pfc. 3, 1902 (price 1 Ro.) : Geology of Kalahandi State, Central Provinces. 

XXXIV. Pfc. 1, 1901 (price 1 Ro.) : Peculiar form of altered Periodite in Mysore 
State. Pt. 2, 1902 (out of print) (price 3 Rs.) : Mica deposits of India. 
Pt. 3, 1903 ( price 1 Rc.) : Sandhills of Clifton near Karachi. Pfc. 4, 1908 
(out of print) (price 4 Rs.) : Geology of Persian Gulf and adjoining portions 
of Persia and Arabia. 

XXXV. Pt. 1, 1902 (out of print) (price 2 Rs.) : Geology of Western Bsjputana. 

Pfc. 2, 1903 (price 1 Re.) : Aftershocks of Groat Earthquake of 12th June 
1897. Pt. 3, 1904, Rep. 1934 (price 1 Ro. 14 As.) : Seismic phenomena in 
British India, and their connection with its Geology. Pt. 4, 1911 (price 
* 1 Re.) : Geology of Andaman Islands, with reference to Nicobars. 

XXXVI. Pt. 1, 1904 (out of print) (price 4 Rs.) : Goology of Spiti. Pfc. 2, 1907 
Jprice 3 Rs.) : Geology of Provinces of Tseng and 0 in Central Tibet. 
Pi. 3, 1912 (price 3 He.) : Trias of tho Himalayas. 

XXXVII. 1909 (price of complete volume 8 Rs.) *. Manganoso Ore Deposits of India : 

Pt. 1 (out of print) (price 3 Rs.), Introduction of Mineralogy ; Pt. 2 
(out of print) (price 3 Rs.), Goology; Pt. 3 (out of print) (price 3 Rs.), 
Economics and Mining ; Pt. 4 (out of print) (price 5 Rs.), Description 
of Deposits. 

XXXVIII. 1910 (out of print) ( price 5 Rs.) : Kangra Earthquake of 4th April 19015. 

XXXIX. Pt. 1, 1911 (price 2 Rs.) ; Geology of Northern Afghanistan. Pt. 2, 1913 
(out of print) ( price 3 Rs.) : Goology of Northom JSlian States. 

XL. Pt. 1, 1912 (out of print) ( price 5 Rs.) ; Oil-fields of Burma. Pt. 2, 1914. 
(price 3 Rs.) : Petroleum Occurrences of Assam and Bengal. Ft. 3, 
1920 (price 6 Rs.) : Petroleum in the Punjab and North-West Frontier 
Province. 

XU. Pt. 1, 1913, Bop. 3922 ( price 5 Rs.) : Coal-fields of .India. Pt. 2, 1914 
( price 3 Rs.) : Geology and Coal Resources of Koroa State, Central 
Provinces.. 

XLII Pt. 1, 3914 (price 3 Rs.) ; Burma Earthquakes of May 3912. Pt. 2, 1917 
(price 3 Rs.) : Tho structure of the Himalayas and tho Gungetic Plain. 

XLIH Pt. 1, 1913 (out of print) (price 2 Rs.) : Indian Geological Terminology. 

Pt. 2, 1916 (price 1 Ro.) : Catalogue of Mctoorites in tho collection of 
tho Geological Survey of India, Calcutta,. 

XUV Pt. 1, 1921 ( price 5 Rs.) : Geology of Idar Stato. Pt. 2, 1923 (price 6 Rs. 
8 As.) : Goology and Ore Deposits of Tavoy. 

XLV Pt. 1, 1917 (out of print) (price 3 Rs.) : Geology of North Eastern Rajputana 
and Adjacent Districts. Pt. 2, 1922 ( price 3 Rs.) : Gwalior and Vindhyan 
Systems in South-Eastern Rajputana. 

XLVI. Pt. 1, 1920 (price 3 Rs.) ; Srimangal Eartliquako of 8th July 1918. Pt. 2, 
1926 (price 2 Rs.) : Tho Cntch (Kachh) Earthquake of 16th dune 1819 
with a revision of the Great Earthquake of 12th June 1897. 

XIjVII. Pt. 1, 1920 (price 3 Rs.) ; Mines and Mineral Resources of Yunnan. Pfc. 2» 
1923 (price 4 Rs.) : The Alkaline Lakes and tho fcloda Industry of Sind. 

XLVI1I. Pt. 1, 1922 (price 5 Rs.) : Geological Notes on, Mesopotamia with special 
references to Occurrences of Petroleum. Pt. 2, 1925 (price 3 Rs. 12 As.) ; 
Goology of Parts of the Persian Provinces of Pars, Kerman and Laristan. 
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Vol. XLIX. Pt. 1, 1923 {price 5 Rs. Si As.) : Tho Bauxite and Aluminous Latorite occur- 
rences of India. Pt. 2, 1928 (prke 7 Rs. 12 As.) : Tho Former Glaciation 
of tho East Lidar Valloy, Kashmir. 

Vol. L. Pt. I, 1925 {price 5 Rs. 6 As.): Descriptions of Mollusca from tho lost 

Eocene Tortiary Formation of North-Western India: Cephalopoda, 
Opisthobranchiata, Si phonos tomata. Pt. 2, 1928 (price 6 Us. 10 Aa ) : 
Descriptions of Mollusca from tho Post-Eocene Tortiary Formation of 
North-Western India : Gastropoda (in part) and Lamollibranchiata. 

Vol. LT. Pt. 1, 1920 ( price 2 Its. 8 As.): Indian Geological Terminology. Pt. 2, 

1928 {price 7 Ha. 0 Aa.) : The Geology of Pooneh Stato (Kashmir) and 
Adjacent Portions of the Punjab. • 

Vol. LI I. Pt . 1, 1925 (price 7 Rs. 8 As.) : On tho Geological Structure of the Karan* 

pura Coal-fields, Bihar and Orissa. Pt. 2, 1929 {price 5 Rs. 8 As.) : The 
Aluminous Refractory Matorials: Kyanito, Sillimanito and Corundum 
in Northern India. 

Vol. LILT. 1928 ( price 4 Rs.) : Tho Structure and Correlation of the Simla Rocks. 

Vol. LIV. 1929 ( price 12 Rs. 4 As.) : The Geology of North Singhblium including 

Parts of Ranchi and Manbhum Districts. 

Vol. LV. Pt. 1, 1930 (pree 0 Rs. 2 As.) : Tho Geology of the Morgui District. Pt. 2, 

1933 {price 5 Rs. 4 As.) : The Geology of the part of tho Attock District 
west of Longitude 72° 45' E. 

Vol. LVT. 1930 (price 8 Rs. 12 As.) : The Jharia Coal-field. 

Vol. LVII. 1931 {price 9 Rs. 4 As.) ; Tho Natural History of Indian Coal. 

Vol. LVIIt. 1931 (price 0 Rs.) -. TUo Gondwana System and Related Formations. 

Vol. LIX. 1934 (price 8 11s. 4 As.) : The Lower Gondwana Coal-fields of Iudia. 

Vol. LXI. 1932 ( price 13 Rs. 0 As.) : Tho Goology and Coal Resources of tho Kaniganj 

Coal-field. 

Vol. LX LI. Pt. I, 1933 (price 4 Rs. 2 As.) : The Pyu Earthquake of Decembor 3rd and 

4th, 1930. Pt. 2, 1933 ( price 5 Rs. 4 As.) : Vindhyan Sedimentation in 
the .Son Valley, Mirzapur District. 

Vol. LXIII. Pt, l, 1933 ( price 7 Us. 8 As.) : Tho Geology of Sirohi State, Rajputana. 

Pt. 2, 1934 (price 7 Rs. 10 As.) : Tho Iron Ore Deposits of Bihar and 
Orissa. 

Vol. LXIVV Pt. 1, 1933 (price 3 Rs. 14 As,) : Barytes in tho Ceded Districts of the 
Madras Presidency : with notes on its occurrences in other parts of 
India. Pt. 2, 1934 (price 3 Rs. 8 As.) : Asbestos in tho Coded Districts 
of tho Madras Presidency : with notes on its occurrence in other parts of 
India. 

Vol. LXV. Pt. 1, 1934 ( price 4 Rs. 0 As.) : The Dubri Earthcpiako of 3rd July 1930. 

Pt. 2, 1934 (price 4 Its. 12 As.) : The Goology of Contra! Mowar. 

Vol. LXVI. Pt. 1, 1935 (price fi Rs. 8 As.) : Tho Natural Gas Rosources of Burma. 

Pt. 2 (in the Press) ; Geology of the Northern Slopes of tho Satpuras 
between the Morand and Shor Rivers. 

Vol. LXV II. Pt. I, 1934 ( price 3 Rs.) : Tlio Baluchistan Earthquakes of August 25th 

and 27th, 1931. 

Vol. LXVIII. Pt. 1, 1936 (price 7 Rs. 12 As.): Tho Geology of South-eastern Mewar, 
Rajputaim. Pt. 2, 1936, (price 4 Rs. 12 As.) : The Tertiary Igneous 

^ Rocks of tho Pakokku District and tho Salingyi Township of the Lower 

Ohimlwin District., Burma, with special reference to the Determination 
of tho Felspars by the Fudocoff Method. 

Vol. LXIX. Pt. 1, (in the Press ) : Tho Mineral Deposits of Eastern Singhbhum and 
Surrounding Aroas. 

Vol. LXX. An Attempt at the Correlation of tho Ancient Schistose Formations of 

Peninsular India : Part I (in the Press). Part II (t/i the Press). 

Contents and Index to Memoirs, Yols. t-LIV (1932), price 6 Rs. 4 As, 
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PALEONTOLOGIA indica. 


(Sbb. I, III, V, VI, VHI).— CRETACEOUS FAUNA OF SOUTHERN INDIA, by 
F. STOLICZKA, except Vol. I, Pt. I, by H. F, BLANFORW. 

Sbb. I & III.— Vol. I. The Cephalopoda (1861-65), pp. 216, pb. 84 (6 doable) {ml of 
print). 

V.— Vol. II.—! The Gastropoda (1867-68), pp. xiii, 600, pis. 28 (out of print). 

VI.— Vol. III. The Pelocypoda (1870-71), pp. xxii, 637, pis. 60. 

VIII. — Vol. IV. The Brachiopoda, Ciliopoda, Echinoderraata, Corals, etc. (1872* 
711), pp. y, 202, pis. 29. 


(See. II, XI, XII.)— THE FOSSIL FLORA OF THE GONDWANA SYSTEM, by O. 
FEISTMANTEL, except Vol. I, Ft. 1, by T. OLDHAM and J. MORRIS. 

Vol. I, pp. xviii, 232, pis. 72, 1863-79. Pt. 1 (out of print ) : Itajmahal Group, RAjmahAl 
Hill. Pt. 2 : The mine (continued). Pt. 3 : Plauts from GolapilU. Pt. 
4 : Outliers on the Madras Coast. 

Vol. II, pp. xli, 116, pis. 26, 1876-78. Pt. 1 : Jurassic Flora of Kach. Pt. 2 : Flora of the 
Jabalpur group. 

Vol. Ill, pp. xi, 64+ 149, pis. 80 (9 doable) (I-XXXI+IA-XLV1IA). 1879-81. Pt. 1 : 

The Flora of the Talchir-Karharbari beds. Pt. 2 : Tho Flora of the 
Damuda and Panchot Divisions. Pt. 3: The same (concluded). 

Vol. IV, pp. xxvi, 25+66, pis. 35 (2 double) (I-XXI+IA-XIVA). Pt. 1 (1882) ( out of print ) : 

Fossil Flora of the South Rewali Gondwana basin. Pt. 2 (1886) : Fossil 
Flora of same of tho coal-fields in Western Bengal. 


Vol. I, (1873-76). 
Vol. II, pt. 1 (1893). 
Vol. H, pt. 2 (1900). 
Vol. Ill, pt. 1 (1900). 
Vol. Ill, pt. 2 (1903). 


(Ser. IX.J-JURASSIC FAUNA OF KUTCH. 

Tho Cephalopoda, pp. i, 247, pis. 60 (6 double), by W. Waagen. 

The Eohinoidoa of Kach, pp. 12, pis. 2, by J. W. Gregory (out of print). 
Tho Corals, pp. 196, 1-IX, pis. 26, by J. W. Gregory. 

Tho Brachiopoda, pp. 87, pis. 16, by F. L. Ritchie. 

Lamollibranchiata : Genus Trigonia, pp. 122, pis. 10, by F. L. Kitchin, 


(Ser. IV.)— INDIAN PRE-TERTIARY VERTEBRATA. 

Vol. I, pp. vi, 137, pis. 26. 1865-85. Pt. 1 (1866) : The Vertebrate Fossils from the Panchet 
rocks, by T. H. Huxley. Pt. 2 (1878) : The Vertebrate Fossils of the 
Kota-Maleri Group, by Sir P. de M. Grey Egbrton, L. C. Miall 
and W. T. Bunford. Pt. 3 (1879) : Reptilia and Batraohia, by 
It. Lydkkker. Pt. 4 (1885) (out of print) : The Labyrinthodont from the 1 
Bijori group, by R. Lydekker. Pt. 6 (1885) (ouf, of print) : The Reptilia 
and Amphibia of the Malori and Denwa groups, by It. Lydekker. 

0 

(See. X.)— INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA, by R. 

LYDEKKER, except Vol. I, Pt. I, by R. B. FOOTE. 

Vol. I pp. xxx, 300, pis. 60. 1874-80. Pt. 1 ; Rhinoceros deccanensis. Pt, 2 : Molar teeth 
and other remains of Mammalia. Pt. 3 : Crania of Ruminants. Pt- As 
Supplement to Pt. 3. Pt. 5 : Siwalik and Narbada Probosddk. v 
Vol. II, pp. xv, 363, pis. 46. 1881-84. Pt. 1 : Siwalik Ithinooerotidas. Pt. 2 : Suppfettmb^A, 
to Siwalik and Narbada Proboscidia. Pt. 3: Siwalik and Narbada 
Equidffi, Pt. 4 : Siwalik Csmelorardalid®. Ft. 5 j SiWalik Seteftfcdd&t 
Suina, eto. Pt. 6 : Siwalik and Narbada Carnivora. .V '> 
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I IS, pp. xxiv, 284, pis. 38. 1884-86. Pt. 1 (out of print) : Additional Siwalik Perissodac- 
tyla and Proboscidia. Pt. 2 (out of print) : Siwalik and Narbada 
Bunodont Suilia. Pt. 3 (owl of print) : Hodonts and now Ruminants 
from the Siwaliks. Pt. 4 ( out of print) : Siwalik Birds. Pt. 5 ( out of 
print) : Mastodon Teeth from Perini Island. Pt. 6 (ant of print) : 
Siwalik and Narbada Cliilonia. Pt. 7 (out of print) : Siwalik Crocodilia, 
Lacertilia and Ophidia. Pt. 8 (out of print) : Tertiary Pishes. 

X®**’ Pt* I ( ou t of print), 1886, pp. 18, pis. 6. Siwalik Mammalia (Supplement ). 

VOL. IV, pt. 2 ( out of print), 1886, pp. 40 (19-58), pis. 5 (vii-xi). The Fauna of the Kurnal 
caves (and addendum to pt. 1 ). 

VOL. IV, pt. 3 (out of print), 1887, pp. 7 (59-65), pis. 2 (xii-xiii). Eocone ChoJonia from the 
Bait-range. 

(Sbb. VII, XIV.)— TERTIARY AND UPPER CRETACEOUS FAUNA OF WESTERN 
INDIA, by P. MARTIN DUNCAN and W. PEKOEY SLA IXEN, except Pt. 1, to, F. 
STOLICZKA. J 

VOL. I, pp, 16+110 f 382-j 91^599, pis. 5-+ 28+58+13^104. 1871-85. Pt. 1 (out of print ) : 

Tertian Crabs from Sind and Kach. Pt. 1 (new 2) : Sind Fossil Corals 
and Alcyonaria ; by P. Martin Duncan. Pt. 3 : Tho Fossil LYhinoidea 
of Sind: Fan. J, The, Gardila beau month OcmIs ; Fa*. 2 , The Rnnikot 
Series in Western Sind : Fa*. 3, The Khirlliar Series ; Fas. 1, The Nad 
(Oligocene) Sories ; Fas. 5, Tho (*aj ( Miocene) Series : Fas. fi , The Makran 
(Pliooeno) Series ; by Duncan and S laden. Pt. 4 ; Tim Fossil Rchitmidea 
of Kach and Kattywur; by Duncan, Slnden and BJanford. 


(Sice. XI fl.)— SALT-RANGE FOSSILS, by WILLIAM WAAOBN, Pir.I). 

Froductus-Limestono Group : Vol. I pt. 1 (1879). Pisces, Gopha'lopoda, pp. 72. pis. 6. 

M „ „ „ 2 (1880). Gastropoda and supplement to pt. 1, pp. Ill 

(73.183), pis. 10 (l double), (vii-xvi). 

„ „ 3 (1881). Pelecypoda, pp. 144 (185-328), pis. 8, 

(xvii-xxiv), 

„ „ 4 (1882-85). Brachiopodn, pp. 442 (329-770), pis. 

62 (xxv-lxxxvi). 

„ „ 5 (1885). Brj'ozoa- Annelida'- Echinoderrnata, pp. 64 

(771-834), plH. 10 (Ixxxvii-xcvi). 

„ „ 6 (1886). Codonterala, pp. 90 (835-924), pis. 20 

(xcvii-cxvi). 

„ „ 7 (1887). Cudenlorata, Protozoa, pp. 74 (925-998), 

pis. 12 (cxvii-cxxviii). 

Fossils from the Ceratite Formation: Vol. IT, pi. 1 (1895). Pis<os-Ammonoidea, pi». 324, 
pis. 40 (out of print). 

Geological Results : Vol. IV, pt. 1 (1889), pp. 1-88, pis. 4 (out. of print). 

» »» „ 2 (1891), pp. 89-242, pis. 8 (out of print). 


(See, XV.) — HIMALAYAN FOSSILS. 

Upper-triassic and liassic faun® of the exotic blocks of Malla dollar in the Phot Mahals of 
Kumaon : Vol, I, pt. 1 (1908), pp. 100, pis. 16 (1 double), by Dr. Diener. 

Anthracolithic Fossils of Kashmir and Spiti ; Vol. I, pt. 2 (1899), pp. 96, pis. 8, by l)r. C. Dionor. 
The Perraocarboniforous Fauna of Chitichun No. 1 : Vol. J, i»t. 3 ( 1 897), pp. 105, pis* 13, by 
Dr. C. Diener. 

The Permian Fossils of tho Productus Shales of Kumnon and (hirhwal : Vol. 1, pt. 4 (1897), 
pp. 54, pla. 5, by Dr. C. Diener. 

The Permian Fossils of tho Central Himalayas : Vol. I, pt. 5 (1903), pp. 201, pis. 10, by J)r. C. 

Diener. 

Tho Cephalopoda of the Lower Trias : Vol. II, pt. 1 (1897), pp. 182, pis. 23, by Dr. C. Dir.uor. 
The Cephalopoda of the Muschelkalk : Vol. II, pt. 2 (1895). pp. 118, pis. 31, by l)r. C. Diener. 
UppOr Triassic Cephalopoda Faun® of tho Himalaya : Vol. ill, pt. I (1899), pp. 157, pis. 22, by 
Dr. E. von Mojsisovics. 

Trios Brachiopoda and Lamollibranchiata : Vol. Ill, pt. 2 (1899), pp. 76, pis. 12 (2 double), 
by Alexander Bittner. 
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The Fauna of the Spiti Shales : Vol. IV. Cepphalopoda : Fasc. 1 (1903b pp. 132, pie, IB ; Faso 
2 (1910), pp. 133-306, pis. 47 (2 double) ; Faso; 3 (1910), pp. 307-395, pla. 32 ; by Dr. V. 
Ul'ilig. Lamellibranchiata and Gastropoda: Faso. 4 (1913), pp. 397-456, pis. 7 ; by Dr. 
K. Holdhaus. Additional Notes on the Fauna of the Spiti Shalos : Fasc. 5 (1914), pp* 
457-511, pis. 4 ; by Miss Paula Stoigef, Ph.D. 

The Fauna of the Tropites- Limestone of Byans : Vol. V, Memoir No. 1 (1906), pp. 201, pie. 17 
(1 double), by Dr. C. Dioner. 

The Fauna of the Himalayan Muschelkalk : Vol. V, Memoir No. 2 (1907), pp. 140, pis. 17 (2 
double), by Dr. C. Diener. * ■ 

Ladinie, Carnic, and Noric faunae of Spiti : Vol. V, Memoir No. 3 (1908), pp, 157, pis. 24 (3 double)’ 
by Dr. C. Diener. 

Lower Triassic Cephalopoda from Spiti, Malla dollar and Byans : Vol. VI, Memoir No. 1 (1909), 
pp. 186, pis. 31, by Drs. A. von Kraft and 0. Dioner. 

The Fauna of the Trauraatoerinus Limostonc of Painkhanda : Vol. VI, Memoir No. 2 (1909)> 
pp. 39, pft. 5, by Dr. C. Dioner. 

The Carabrian’Fossils of Spiti : Vol. VTT, Memoir No. 1 (1910), pp. 70, pis. 6, by F. R. C. Reed. 

Ordovician and Silurian fossils from the Central Himalayas : Vol. VII, Memoir No. 2 (1912), 
pp. 168, pis. 20, by F. R. O. Rood. 

i 


(SeR. XVI.)— BALUCHISTAN FOSSILS, by FRITZ NOETLINO, Ph.D., F.G.S. 

The Fauna of the Kellaways of Mazar Drik : Vol. 1, pt. 1 (1895), pp. 22, pis. 13 (out of print.) 

The Fauna of the (Neocomian) Belemnito Bods : Vol. I, pt. 2 (1897), pp. 6, pis. 2 (out of print). 
The Fauna of the Upper Cretaceous (Maastricht ion) Bods of the Mari Hills : Vol. I, pt. 3 (1897)* 
pp. 79, pis. 23 (out of print). 

The price fixed for these publications is four annas por single plate, with a minimum charge 

of Ro. 1. 


(NEW SERIES.) 

The Cambrian Fauna of the Eastern Salt-rango : Vol. I, Memoir 1 (1899), pp. 14, pi. 1, by K. 
Redlich. Prico 1 Ro. 

Notes on the Morphology of the Polocvpoda : Vol. I, Memoir 2 (1899), pp. 58, pis, 4, by Dr. Fritz 
Noetling. Price 1 Re. 4 As. 

Fauna of the Mioceno Beds of Burma : Vol. t. Memoir 3 (1901), pp. 378, pis. 25, by Dr. Fritz 
Noetling. Price 6 Hs. 4 As. (out of print). 

Observations sur quelques Plantes Fcssiles dos Lowor Condwanas : Vol. II, Memoir 1 (1902)# 
pp. 39, pis. 7, by R. Zeillor. Price 1 Ro. 12 As. 

Permo-Carboniferous Plants and Vertebrates from Kashmir: Vol. IT, Memoir No. 2 (1905), 
pp. 33, pis. 3, by A. C. Seward and Dr. A. Smith Woodward. Price 1 Re. 

The Lower Palteozoic Fossils of tho Northern Shan States, Upper Burma : Vol. II, Memoir 
No. 3 (1906), pp. 154, pis. 8, by F. R. C. Reed. Price 2 Rs, 

The Fauna of the Napeng Beds or the Kinetic Beds of Upper Burma : Vol. II, Memoir No. 4 
(1908), pp. 88, pis. 9, by Miss M. Healey. Price 2 Ks, 4 As. 

The Devonian Faunas of the Northern Slum .States : Vol. II, Memoir No. 5 (1908), pp. 183# 
pis. 20, by F. R. C. Reed. Prico 5 Rs. 

The Mollusca of the Ranikot Series : Vol. ITT, Memoir No. 3 (3909), pp. xix, 83, pis. 8, by M. 
Cossmann and G. Pissarro. Introduction by E. W. Vredonburg. Price 2 Its. 

The Bracliiopoda of tho Namyau Bods, Northern Shan States, Burma. Vol. Ill, Memoir No. 2 
(1917), pp. 254, pis. 21, by S. S. Buckman. Price 5 Rs. 4 As. 

On some Fish remains from the Beds of Donga rga on, Central Provinces : Vol. Ill, Memoir 
No. 3 (1908), pp. 6, pi. 1, by Dr. A. Smith Woodward. Price 1 Ro. 

Anthraoolithic Fossils of the Shan States : Vol. Ill, Memoir No. 4 (1911), pp. 74, pis. 7, by Dr, 
C. Dioner. Price 1 Re. 12 As. (out of print). 

The Fossil Giraffidje of India : Vol, IV, Memoir No. 1 (1911), pp. 29, pis. 5, by Dr. G. F. Pilgrim. 
Price 1 Re. 4 As. 

The Vertebrate Fauna of tho Gaj Series in the Bugti Hills and the Punjab : Vol. IV* Memoir 
No. 2 (1912), pp. 83, pis. 30 and map, by Dr. G. E. Pilgrim. Price 8 Rs. 
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Lower Gondwana Plants from the Golabgarh Pass, Kashmir i Vol. IV, Memoir No. 3 (1912), 
pp. 10, pis. 3, by A. C. SewaTd. Price 1 Re.' 

Mesozoic Plants from Afghanistan and Afghan-Turkistan : Vol. IV, Memoir No. 4 (1912), 
pp. 57, pis. 7, by A. C. Seward. Price 1 Ro. 12 As. 

Triasflio Fauna of Kashmir : Vol. V, Memoir No. 1 (1913), pp. 133, pis. 13, by Dr. C. Diener. 
Prico 3 Rs. 4 As. 

The Anthracolithio Fauna? of Kashmir, Kanaur and Spiti : Vol. V, Memoir No. 2 (1915), pp. 135, 
pis. 11^ by l)r. 0. Dionor. Prico 2, Rs. 12 As. 

Le Cretac6 et 1’ Eocene du Tibet Cenlral : Vol. V, Memoir No. 3 (1916), pp, 62, tils. 16, by Prof. 
Henri Douvill6. Prico 4 Rs. 

Supplementary Memoir on New Ordovician arid Silurian fossils from the Northern Shan States 
Vol. VI, Memoir No. 1 (1915), pp. 98, pis. 12, by K. R 0. Reed. Price 3 Rs. 

Devonian Fossils from Chitral and the Pamirs t Vo). VI, Memoir No. 2 (1922), pp. J 36, pis. 16, 
by F. R. 0. Rood. Prico 4 Rs. 

Ordovician and Silurian Fossils from Yunnan : Vol. VI, Memoir No. 3 (1917), pp. 69, pis. 8, by 
F. R. C.Reed. Price 2 Rs. 

Uppor Carboniferous Fossils from Oh Ural and the Pamirs: Vol. VI, Memoir No. 4 (1925), pp. 
134, pis. 10, by F. R. 0. Roed. Price 9 Rs. 13 As. 

Indian Gondwana Plants. A Revision : Vol. VJI, Memoir No. 1 (1920), pp. 41, pis. 7, by A. C. 
Seward and B. Salmi. Price I Re. 12 As. 

The Lamellibranchiata of the Eocene of .Burma : Vol. VJI, Momoir No. 2 (1923), pp. 24, pis. 7, 
by Dr. G. do P. Cotter. Prico 3 Rs. 1 0 As. 

A Roviow of the Conus Gisort-ia with descriptions of several species : Vol. Vff, Momoir No. 3 
(1926), pp. 78, pis. 32, by E. Vrodonbvrg. Price 10 Rs. 5 As. 

An incomplete skull of Dinothorium with notes on the Indian forms ; Vol. VII, Momoir No. 4 
(1924), pp. 13, pis. 3, by R. VV. Palmer. Prico L Ro. 2 As. 

Contributions to tho Palaeontology of Assam : Vol. VI IT, Memoir No. 1 (1923), pp. 74. tils. 4 bv 
Erich Spongier. Prico 5 Rs. ’ J 

The Anthracothoirida 1 of tne Dora Bugti deposits in Baluchistan : Vol. VIII, Memoir No. 2 
(1924), pp. 59, pis. 7, by C. Forster Cooper. Price 4 Rs. 

Tho Perissodactyla of tlic Eocene of Burma; Vol. VIII, Memoir No. 3 (1925), pp. 28, ills. 2. 
by Dr. G. E. Pilgrim. Prico 1 Re. 9 As. 

The Fossil Suida) in .India : Vol. VIII, Memoir No. 4 (1926). pp. 65, pis. 20. bv Dr. (j. E. Pilgrim. 
Price 11 Rs. 12 As. 

On tho Blake Collection of Ammonites from Kachh, India : Vol. IX, Memoir No. 1 (1924), 
pp. 29, by L. F. 8pat.li. Prico 1 2 As. 

Revision of tho Jurassic Cophalopod Fauna of Kachh (dutch) : Vol. IX, Memoir No. 2. Part I 
(1927), pp. 71, pis. 1-7, price 4 Rs. 12 As. ; Part, JI (1928), pp. 73-161, pis. 8-J9, price 7 Rs. 
14 As.: Part III (1928), pp. 163-278, pis. 20-17, prico 15 Rs. 4 As.; Part IV (1931), pp. 
279-560, pis. 48-102, price 34 Rs. 12 As. : Part V (1931), pp. 551-658, pis. 103-124, price 
12 Its. 14 As. ; Part VI (1933), pp. i-vii, 659-945, pis. 125-130, prico 13 Rs. 8 As. ; by L. F. 
8 path. ' 

Paleozoic and Mesozoic Fossils from Yunnan: Vol. X, Momoir No. I (1927), pp. 291, rfo. 20 
by F, R. C. Rood. Price 20 Rs. 9 As. 

Tho Mollusca of the Ranikot Series (together with some species from the Carditu Roamnonti 
Beds) : Vol. X, Momoir No. 2 (1927), pp. 31, pis. 4. by M. Cossmami, and (J. Pisnrro, revised 
by the late Mr. E. Vrodcnburg, with an introduction and editorial notes by Dr. G. de P. 
Cotter, Prico 2 Rs. 6 As. 

Lob Couches a Cnrdita Benuimmli : Vol. X, Memoir No. 3. Los Couches a Cnnlita Beaumont i 
dans le BMouchisfaii : Ease. I (1928), pp. 25, pis. 4, price 2 Rs. 12 As.; Les ('ouches h 
Cardita Beaumonti dans lo Sind : Fuse. II (1929), pp. 27-73, pis. 5-11, price 4 Rs. 8 As. ; 
by Prof. Henri Douvillc. 

A Supplement to the Mollusca of tho Ranikot Series: Vol. X, Memoir No. 4 (1928), pp. 75 f 
pis. 9, by the late E. W. Vrodcnburg, edited with notes by l>r. G. do p. Cotter. Price 
6 Rs. 12 As. 

Revisions of Indian Fossil Plants: Vol. XI. Couitcraloa (a. Impressions and Incrustations): 
Part I (1928), pp. 49, pis. 6, price 3 Rs. 12 As.; ConifcraleH (b. Petrifactions): Part II 
(1931), pp. 51-124, pis. 7-15, price 7 Rs. 6 As. ; by Frof. B. Sahni. 

Tho Fauna of the Agglomerate Slato Series of Kashmir: Vol. XII (1928), pp. 42, pis. 8, by 
the late H. IS. Bion, with an Introductory Chapter by C. 8. Middlemiss. Price 6 Rs. 8 As. 
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The Artiodact-ybi of the Eocene of Burma : Vol. XIII (1928), pp. 39, pis. 4, by Dr. G. E. Pilgrim. 
Price 3 Its. 12 As. 

A Kivapithecus Palate and other Primate Fossils from India : Vol. XIV (1927). pp. 24, pi. 1. 
■by Dr. G. E. Pilgrim. Price i Re. 8 As. 

The Fossil Fauna of the Sam ana Rango and somo Neighbouring Areas : Vol. XV, An Intro- 
ductory Note : Part T (1930), pp. 15, pis. 1-4, price 1 Re. 4 As.; by Lt.Col. L. M. Davies, 
R.A., F.G.S. The Albian Eohinoidoa : PaH II (1930), pp. 17-23, pi. 4a, price 12 As.; 
by Ethel D. Currio, B.Sc., Pli.D., F.G.S. The Brnehiopoda : Part III (1930), pp. 25-37, 
pis. 5-0, price ! Re. 4 As. ; by Helen Marguerite Muir- Wood, M.So., F.G.S. Lower Albian 
Gastropoda and Lamolbbranchia : Part TV (1930), pp. 39-41), pi. 7, price 14 As. ; by L. R. 
Cox, M.A., F.G.S. Tho Lower Cretaceous Ammonoidoa ; with Notes on Albian Cephalo- 
poda from Hazara : Part V (1930), pp. 5J-66, pis. 8-9, price 1 Re. 6 As. ; by L. F. Spatb, 
i).Sr., F.G.S. The Pahcocene Foram inifera : Part VI (1930), pp. 67-79, pi, 10, price 
M As.; by Lt.-Col. L. M. Davies, R.A., F.G.S. Tho Lowor Kocono Corals: Part# VII 
(1930), pp. 81-128, pis. 11-16, price 3 Rs. 14 As. ; by J. W. Gregory, LL.D., D.So., F.R.S. 
The Mollusca of the Haiigu Shales : Tart VIII (1930), pp. 129-222, pis. 17-22, prico 4 Rs. 
14 As. ; by L. R. Cox, M.A., F.G.S. 

Upper Carboniferous Fossils from Tibet : Vol. XVI (1930), pp. 37, pis. 4, by F. R. C. Reed. 
Price 3 Rs. 6 As. 

New Fossils from tho Prod net us Limestones of tho Salt Range, with notoa on other species : 
Vol. XVI L (1931), pp 56, pis. 8, by F. R. C. Rood. Prico 5 Rs. 6 As. 

Tho Fossil Carnivora of India : Vol. XVJIl (1932), pp. 232, ids. 10, by Dr. G. E. Pilgrim. Price 
13 Rs. 12 As. 

Upper Carboniferous Fossils from Afghanistan : Vol. XIX (1931), pp. 39, pis. 4, by F. R. C. 
Reed. Prico 3 Its. 10 As. 

New Fousils from the Agglomcratie Kin to of Kashmir : Vol. XX, Memoir No. 1 (1932), pp. 79, 
pis. 12, by F. R. C. Reed. Price 8 Rs. 4 As. 

Homoxylon raj malia louse, gen. ot sp. nov., a fossil ungiospormotm wood, devoid of vessols 
from tlic Rajmahal Hills, Bohar : Vol. XX, Memoir No. 2 (1932), pp. 19, pis. 2, by Prof. 
B. Salmi. Prico 1 Ro. 12 As. 

A petrified Wiliiamsonia (VV. sewardianu, sp. nov.) from the Rajmahal Hills, India : Vol. XX. 
Memoir" No. 3 (1932), pp. 19, pis. 3, by Prof. B. Kahni. Prico 2 Rs. 2 As. 

Tho Jurassic and Cretaceous Ammonites and Belomnitcs of tho Attock District: Vol. XX. 
Memoir No. 4 (1934), pp. 39. pis. 6, by L F. Spath. Prico 4 Rs. 

The Tiiassic, Jurassic and Cretaceous Gastropoda and Lamcllibranchiata of tho Attock District, 
Vol. XX, Memoir No. 5 (1935), pp. 27, pis. 2, by L. R. Cox. Price 1 Re. 14 As. 

The Cretaceous Kan rise bia and Ornithischia of the Central Provinces of India: Vol. XXI, 
Memoir No. I (1933), pp. 74, pis. 24, by Prof. Friedrich Baron von Huene and Dr. C. A. 
Mat Icy. Price 13 Rs. 8 As. 

Cambrian and Ordovician Fossils from Kashmir : Vol. XXI, Memoir No. 2 (1934), pp. 38, pis. 2, 
by F. R. C. Reed. Price 2 Rs. 8 As. 

The Dbunr Pakeozoio Fauuas of the Southern Shan States; Vol. XXX, Memoir No. 3 (1936), 
pp. 136, pis. 7, by F. R. (■. Reed. Price 7 Its. 10 As. 

Fossil Alga* from the Uppermost Cretaceous beds (the Niniyur group) of tho Trichinopoly 
Bjfctrht, K. India: Vol. XXL Memoir No. 4 (1936), pp. 49, pis. 6, by Profs. L. Rama 
Rao and Julius Pia. Price 4 Rs. 10 As, 

Echinoidoa of tho Persian Gulf: Vol. XX 11, Memoir No. 1 (1933), pp. 35, pis. 3, by E. L. G. 
Clegg. Prico 2 Rs. 8 As. 

Fossil Moll us ca from Southern Persia (Iran) and Bahrein Island: Vol. XXII, Memoir No. 2 
(in the Pres. s), by L. R. Cox. 

On Bajocian Ammonites and Belemnites from Eastern Persia (Tran) : Vol. XXII, Memoir 
No. 3 (in the Press), by L. F. Sputli. 

A Permo-Carboniferous Fauna from South-West Persia (Iran) : Vol. XXII, Memoir No, 6 
(in the Pres*), by J. A. Douglas. 

Koine Fossils from the. Eurydesnia and Conularia Beils (Punjuhian) of the Salt Range : Vol. 
NX1] t. Memoir No. 1 (in the Press ;), by F. It. 0. Ileed. 

Index Ut the Gctiora and Species described in the Palsoontologia Indioa, up to the year 1801. 
Price 1 lie. 
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DISPOSITION LIST. 

D URING lilt 1 , period under report the o flitters of the Department 
were employed as follows : 

tin fieri nUndenls. 

L)u. A. M. Huron Returned from tint Held on the 21st March, 

11)25. Left for Kashmir on the Kith 
May, 1925. and returned on the 15th 
June, 1925. Continued in charge of 
the Northern Circle till the 17th Sept- 
ember, 1925. Appointed to officiate 
as Director from the I Nth September 
to the 7tLi November, 1925, vice Sir 
Lewis L. Fermor on leave preparatory to 
retirement, and confirmed,, in that 
appointment, from the Nth November, 
1925. Investigated the correlation of the 
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Tertiary rocks along the north-east 
edge of the Pinjor and Nalagarh duns 
from the 26th September to the 13th 
October, 1935. 

Dr. C. S. Fox . . Left for field work in Assam on the 15th 

January, 1935, and returned on the 
Idtli April, 1935. Visited Nunidih- 
Jitpur colliery, Jliaria coalfield, 
between the 18th and 20th July, 1935. 
Inspected the Saranda Tunnel of the 
Bengal Nagpur Bail way on the 30th 
.'July, 1935. Investigated the pro- 
blem of the drinking water supplies 
for the East Indian Bail way at Madlm- 
pur on the 23rd October, 1935. 
Visited the Kalaktambi mica mine near 
Kodarma on the 15th November, 1935. 
Continued in charge of the Southern 
Circle till the 17th September, 1935, 
and thereafter placed in charge 
<>E the Northern Circle. Left for 
Assam on the 30th November, J935, 
and returned on the 28th December, 
1935. Investigated the danger of 
subsidence and flooding after under- 
ground fires, in scams NX and XII to 
the west of the Kari Jor, Jharia coal- 
field, on the 29tli December, 1935. 

Ain. E. L. CL Clk«<i . Loft for Myitkvina on the 2nd January, 

1935, and returned to Rangoon on the 
7th January, 1935. Left for field work 
in Thayetmyo on the 8th January, 
1935, and returned to Rangoon on the 
21st February, 1935. Continued the 
large scale geological survey of the 
Mogok Stone Tract and left for the 
field on the 13th March, 1935, and 
returned to Yenangyaung on the 
22nd May, 1935. In addition to 
charge of the Burma Circle, took over 
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charge of the office of the Resident 
Government Geologist, Yenangyaung, 
from the 22nd April, 1935, vice 
Mr. E. J. Bradshaw on leave. Loft 
Yenangyaung for Rangoon on the 
11th June, 1935, and returned to 
Yenangyaung on the 18th June, 
L935. Loft Yenangyaung for Rangoon 
on the 20th August, 1925, and for 
Calcutta on the 22iul August-, L935. 
Loft Calcutta on the 8th September, 
1935, and returned to Rangoon on the 
10th September, 1935, and to Yenaiig- 
vaung on the 15th September, 1935. 
Left Yenangyaung for lleld work in 
Thayetniyo on the it h November, 1935, 
and returned on the 17th Xovembpi, 
1935. Left Yenangyaung on the 
20tli November, 1935, and returned on 
the same date. Made over charge of 
the office of the Resident Government- 
Geologist, Yenangyaung, to .Mr. E. J. 
Lradshaw on the LOth December, 1935. 
Left Yenangyaung on the 10th Decem- 
ber, 1935, and returin d to Rangoon 
on i ho 1 2th December, 1935. 

v i a sisla nt S wpcrinlendcnis. 

Mr. 11. Crook, shank . Granted combined leave out of India for 0 

months and thirteen days, and availed 
himself of the same from the 3rd May, 
1935, from the field. Returned from 
leave .and resumed duty on the. 17th 
November, 1935. Appointed Super- 
intendent from the 8th November, 
1935. Placed in clui.ge of the 
Southern Circle from the 17th Novem- 
ber, 1635, and left for lield work in the 
Central Provinces and Madras on the 
21st December, 1935. 
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Mb. E. J. Bradshaw Continued as Resident Government 

Geologist, Yenangyaung, and official 
member of the Advisory Board of the 
Yenangyaung and Singu oilfields 
till the 22nd April, 1936, Granted 
combined leave out of India for 7 
months and 16 days, from the 23rd 
April, 1936. On return from leave, 
attached to the Burma Circle and 
assumed charge of the duties of the Res- 
ident Government Geologist, Yenang- 
yaung, on the 10th December, 1935. 

Dr. A. L. Coitlson Returned from leave and resumed duty 

on the 28th June, 1936. . Appointed 
Curator of the Geological Museum and 
Laboratory from the 11th July to the 
17th September, 1935. Appointed to 
officiate as Superintendent from the 
18th September to the 7th November, 
1936, vice Dr. A. M. Heron officiating 
as Director, and from the 8th to the 
16th November, 1935, vice Mr. II. 
Crookshank on leave ; placed in charge 
of the Southern Circle during that 
period. Attached to the Northern 
Circle for work in the North-West 
Frontier Province and South Wazir- 
istan. 

Mr. D. N. Wadta Continued to act as Palaeontologist 

till the 6th March, 1936. Granted 
leave out of India on average pay for 
8 months from the 7th March, 1935. 
Returned from leave and resumed duty 
on the 11th November, 1935. 
Attached to the Northern Circle for 
work in Kashmir. 

Dr. J. A. Dunn , Returned from leave and resumed duty 

on the 15th September, 1935. 
Appointed Curator of the Geological 



Part 1J 


General Report for 1935 . 


7 


Mb. C. r L\ Barber 
Mr. E. R. Gee • 


Mr. W. D. West 


Dr. M. S. KiusnNAN 


Mr. J. B. Auden 


Mr. V. P. Sondht 


Museum and Laboratory from the 18th 
September, 1935. Visited Kamptee 
in connection with the borehole water 
supply scheme between the 27th and 
29th September, 1935. 

Retired from service from the 17th July, 
1935. 

Continued in charge of Office as Assistant 
Director. Appointed Paleontologist 
from the 7th March to the 20th May, 
1935. Visited the Punjab Salt Range 
from the 27th September to the 15th 
October, 1935. 

Left for field work in the Central Pro- 
vinces, Row a State and the Simla Hima- 
layas on the 1st February, 1935, and left 

* Simla for Quetta on the 7th June, 1935, 
to investigate the Quetta earthquake. 
Returned to Simla on the 6th July, 
1935, and to headquarters on the 11th 
July, 1935. Attached to the Southern 
and Northern Circles for work in the 
Central Provinces and the Simla Hima- 
layas respectively. 

Continued to act a L s Curator of the Geolo- 
gical Museum and Laboratory till the 
lOtli July, 1935. Granted combined 
leave out of India for 1 year and 4 
months from the 11th July, 1935. 

Returned from the field on the 9th July, 
1935. Granted leave on average pay 
from the 14th October to the 12th 
November, 1935. Attached to the 
Northern Circle for work in the 
Mussoorie Himalayas. 

Returned to Rangoon on the 6th June, 
1935. Left for recess in Calcutta on 
the 11th June, 1935. Attached to the 
Burma Circle and left lor Rangoon to 
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continue the survey of the Southern 
Shan States on the 27th October, 1935. 
Left for the field on the 17th Novem- 
ber, 1935. 

Extra Assistant Superintendents. 

Dr. H. L, Chhibber . Returned to Rangoon from field work 

in the Myitkyina district oil the 9th 

January, 1935. Granted leave on 
medical certificate on half average 
pay for 2 months and 4 days combined 
with leave “ not due !? for 1 month 
and 26 days from the 5th March to 

the 4th July, 1935. Promoted to the 
grade of Assistant Superintendent from 

» the 1st April, 1935. Resigned the 

service from the 5th July, 1935. 

Dr. P. K. Ghosh . Returned from leave and resumed duty 

on the 17th February, 1935. Attached 

to the Southern Circle for work in 
Madras and in the Central Provinces. 
Left for the field on the 4th March, 
1935, and returned on the 3rd May, 
1935. Promoted to the grade of 
Assistant Superintendent from the 
1st April, 1935. From the 25th 
August to the 21st September, 1935, 
visited the occurrences of natural 
gas at Gogha, Kathiawar, and at Hajad, 
Broach and Panch Mahals district, and 
also investigated the limestone deposits 
of Surat district. Attached to the 
Southern Circle for work in the 
Central Provinces and in Madras and 
left for the field on the 27th November, 
1935. 

Dr. M. R. Sahni . Returned from the field to Rangoon on 

the 12th May, 1935. Promoted to the 
grade of Assistant. Superintendent from 
the i&t April, 1935. Transferred from 



Part L] 


General Report for 1935 . 


0 


Mr. D. Bhattacftarji 


Mr. B. C. Gupta 


Mr. IT. M. La mm 


Hr. L. A. N. Tver 


Mr. P. N. Mukerjek 


])r. A. K. Dey 


Mr. A, M. N. Ghosh 


Burma to India and left Rangoon for 
Calcutta on the 16th May, 1935. 
Appointed Paleontologist from the 
21st May, 1935. 

Returned from the field on the 18th 
November, 1935. Attached to the 
Southern Circle for work in the Central 
Provinces, and left for the field on the 
13th November, 1935. 

Attached to the Southern Circle for work 
in the Central Provinces, and left for 
the field on the 25th November, 1935. 

Returned from the field on the 28th 
April, 1935. Granted leave on average 
pay for i month and 12 days from the 
J3th June to the 24th July, 1935. 
Attached to the Northern Circle for 
work in the Punjab. Granted leave on 
average pay for i month and 13 days 
from the 11 tk November, 1935, with 
permission to aitiv the Christmas and 

New Year holidays. 

Returned from the field to Rangoon on 
the 4th May, 1935. Left for recess in 

Calcutta on the 7th May, 1935. 

Attached to the Burma Circle for work 
in the Amherst district and left for the 
field on the 12th November, 1935. 

Returned from the field on the 22nd 

April, 1935. Granted combined leave 

for 2 years from the 19th September, 
1935. 

Returned from the field on the 1st May, 
1935. Services transferred to Jash- 
pur State on foreign service from the 
1st November, 1935. 

Left for the field on the 16th January, 
1935, and returned on the 19th May, 
1935. Promoted to the grade of 
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Mb. S. Kay 


P. C. Koy . 


N. K. N. Aiyenoab 


A. B. Dutt . 


Mahadeo Ram 


L. R. Shabma 


Assistant Superintendent from the 
7th December, 1935. Attached to the 
Northern Circle for work in Assam. 

Artist. 

Remained at headquarters. Granted 
leave on average pay for 20 days from 
the 14th October, 1935. 

Assistant Curator. 

Granted leave on average pay from the 
2nd January to the 5th February, 1935. 
At headquarters. 

Field Collectors. 

Left for the field to collect fossil reptile 
remains in Rewa and Hyderabad 
States on the 2nd March, 1935, and 
returned on the 16th April, 1935. 
Services transferred to Dr. H. De 
Terra on foreign service from the 1st 
May to the 26th September, 1935. 
From the 27 th September to the 10th 
December, 1935, collected specimens 
from the Punjab. 

At headquarters. 


Assistant Chemist. 

At headquarters. Granted leave on average 
pay from the 13th May to the 11th 
June, 1935. 

Chemical Assistant. 

Continued to act as Chemical Assistant 
to the Burma Circle during tha period 
under report. 
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Museum Assistants. 

D. Gupta . . .At headquarters. Granted leave on aver- 

age pay from the 19th January to the 
18th April, 1935. 

M. S. Vknkatram . At headquarters. 

V. Bhaskara Kao . At headquarters. Granted combined leave 

from the 30th April to the 28th June, 
1935. 

2. The cadre of the Department, at the end of the year, 

consisted of 3 Superintendents and 13 Assistant Superintendents. 


ADMINISTRATIVE CHANGES. 

3. Dr. A. M. Heron officiated as Director from the 18th September, 
to the 7th November, 1935, rice Sir Lewis L. Fermor, Kt., on leave, 
and was confirmed in the appointment of 
appointments ^ Director with effect from the 8th November, 
1935. 

Mr. H. Crookshank was promoted to the grade of Superintendent 
with effect from the 8th November, 1935, vice Dr. A. M. Heron. 
Dr. A. L. Coulson officiated as Superintendent from the 18th Septem- 
ber to the 7th November, 1935, vice Dr. A. M. Heron officiating as 
Director, and from the 8th to the Kith November, 1935, vice Mr. FI. 
Crookshank on leave. 

Drs. H. L. Chhibber, 1\ K. Ghosh and ML K. Sahni were promoted 
to the grade of Assistant Superintendent with effect from the 1st 
April, 1935. Mr. A. M. M. Ghosh was promoted to the grade of 
Assistant Superintendent with effect from the 7th December, 1935. 

Dr. M. S. Krislman was Curator of the Geological Museum and 
Laboratory till the 10th July, 1935, when he was relieved by Dr. A. L. 
Coulson. From the 18th September, 1935, Dr. J. A. Dunn was 
Curator. 

Mr. D. N. Wadia continued as Palaeontologist till the 6th March, 
1935, when he was relieved by Mr. 15. K. Gee. From the 21sfc May, 
1935, Dr. M. R. Salmi was Palaeontologist. 

4. Sir Lewis L. Fermor, Kt., retired from the service with effect 
. from the 8th November, 1935. 

Mr. G. T*. Barber retired from tko service with 
effect from the 17th July, 1935. 


Retirements and 
resignation. 
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Dr. H. L. Chhibber resigned the service with effect from the 
5th July, 1935. 

5. Sir Lewis L. Eermor, Kt., was granted leave on average pay 
for one month and twenty-one days with effect from the 18th 
September, 1935, with permission to retire on 
e«¥e, the expiry of the leave. 

Mr. H. Crookshank was granted leave out of India on average 
pay for three months combined with leave on half average pay for 
three months and thirteen days with effect from the 3rd May, 1935. 

Mr. E. J. Bradshaw was granted leave out of India on average 
pay for four months combined with leave on half average pay for 
three months and fifteen days with effect from the 23rd April, 1935. 

Mr. D. N. Wadia was granted leave out of India on average pay 
for eight months with effect from the 7th March, 1935. 

Dr. M. S. Krishnan was granted leave out of India on average 
pay for five months^ combined with study leave for eleven months 
with effect from the 11th July, 1935. 

Mr. J. B. Auden was granted leave on average pay for one month 
with effect from the 14th October, 1935. 

Dr. H. L. Chhibber was granted leave on medical certificate on 
half average pay for two months and four days combined with, leave 
* not due 5 for one month and twenty-six days with effect from the 
5th March, 1935. 

Mr. H. M. Lahiri was granted leave on average pay for one month 
and twelve days with effect from the 13th June, 1935, and again for 
one month and thirteen days with effect from the 11th November, 
1935. 

Mr. P. N. Mukerjeo was granted leave out of India on average 
pay for eight months, combined with leave on half average pay 
for four months and study leave for twelve months with effect from 
the 19th September, 1935. 


OBITUARY. 

6. James Malcolm Maclaren died on the 14tli March, 1935. 
Dr. Maclarejp. joined the Geological Survey of India as a Mining 
Specialist on the 29th October, 1902, and resigned therefrom on 
the 9th October, 1906. An obituary notice has been published in 
Records , Geol . Surv. Ind Vol. LXIX, pp. 385-386. 
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HONOURS AND AWARDS. 

7. The title of Knighthood was conferred on Dr. L. L. Fermor, 
Director, Geological Survey of India, on the occasion of the King- 
Emperor’s Birthday in 1935. 

8. The Government of India Prize of Us. 500 awarded annually 
by the Council of the Mining and Geological Institute for € the best 
paper by a member read before the Institute and published in the 
Transactio 7 is each year 5 was awarded for the year ending the 31st 
October, 1935, to Professor C. Forrester, Indian School of Mines, for 
his paper entitled ‘ A Study of the Baraka r Coals of the Jharia 
Coalfield \ 

LECTURESHIP. 

9. Dr. M. S. Krishna u continued to act us a part-time Professor 
of Geology at the Presidency College, Calcutta, till the 27th June, 
1935, and thereafter Dr. A. L. Coulson. 

POPULAR LECTURES. 

10. The following popular lectures wen 1 , delivered by officers of 
the Department during the year: — 

(1) ‘The Movement of Underground Waters, including radio- 

active waters and mineral springs 9 by l)r. C. S. Fox 
before a meeting of the Mining and Geological Insti- 
tute of India held at Dhanbad. 

(2) 4 On Meteorites ’ by Dr. A. L. Coulson at the Presidency 

College, Calcutta, and before a meeting of the Mining 
and Geological Institute of India hold at Dhanbad. 

(3) ‘ The Quetta Earthquake of 1935 ’ by Mr. W. D. West at 

the joint, meeting of the Mining and Geological Institute 4 
of India and the Manbhum Branch of the European 
Association held at. Jharia. 

(4) 4 Work and Play in tlie Himalaya ’ by Mr. J. B. Auden at 

the Presidency College, Calcutta. 

(5) ‘Earthquakes’ (four lectures) by Mr. J. B. Auden at the 

Patna University. 

(6) ‘ Recent Indian Earthquakes ’ by Dr. A. M. Heron at the 

Rotary Club, Calcutta, and as a Presidential Address 
to the Calcutta Geographical Society. 

(7) ‘ On a recent visit to Abyssinia ’ by Dr. C. 8. Fox at ti o 

Institution of Engineers (India), Calcutta. 
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11. At the request of the Principal, Indian School of Mines, 
Dhanbad, Mr. E. R. Gee prepared a report on * Suggested tours in 
the Punjab, Salt Range,* for the use of the 
c-?* ug o e ** ea d°5!j S k in students of the School during their - annual 
excursions to that area. * 


CENTENARY CELEBRATIONS OF THE GEOLOGICAL SURVEY OF 

GREAT BRITAIN. 

12. Sir Lewis L. Fermor, Kt., CbB.E.,, D> Sc., F.R.S., representing 
the Trustees of the Indian Museum, Calcutta, sent a Congratulatory 
Address to the Director of the Geological Survey of Great , Britain 
on the occasion of itjs Centenary Celebrations held in July, 1935. 

13. Mr. PF. Crookshank, Assistant Superintendent of this Depart- 
ment, delivered, while on leave in England, a Congratulatory Address 
on behalf of * the Director and Officers of the Geological Survey of 
India to the ‘Director of the Geological Survey of Great Britain on 
the above occasion. 

CONGRESSES. 

14. Mr. D. N. Wadia. while on leave in Europe, attended the 
Third International Congress of Soil Science held at Oxford, as a 
delegate from India. The plenary sessions of the Congress, from 
the 30th July t> the 7th August, 1935, were followed by an 
excursion round Great Britain from the 8th to the 23rd August, 
1935, during which a number of soil profiles of characteristic English, 
Welsh and Scottish soils were examined. 

Among the more important contributions to the Congress, from 
an Indian point of view, were papers on soil genesis and cartography, 
soil-maps of different countries, aspects of tropical soils, and soil 
erosion. Representatives of 40 different countries of the world 
attended and a considerable volume of data and information on this 
comparatively new but vigorously growing science of pedology was 
exchanged. A number of typical soil samples and monoliths were 
exhibited showing their relation to the parent rock. Mr. Wadia 
has submitted a few notes on some of the subjects discussed of interest 
to Indian soil workers. 

Mr. Wadia also attended the Second International Congress of 
Carboniferous Stratigraphy held at Hoerlen in Holland, from the 9th 
to the 13th September, 1935. Interesting papers on the tectonics 
and stratigraphy of the Permo-Carboniferous of Eurasia and North 
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America were, read and discussed. Other papers dealt with floral 
successions, correlations of different Carboniferous provinces, coal 
petrography, nomenclature of cpal w components and the question of 
the connection of G 6ml wana land with the Angara continent. 

PUBLICATIONS- 

15. The following publications were issued during the year 
under report - 

1. Records, Vol. I/XVIII,; Part 4. 

2. Records, Vol. LXIX, Part 1. 

3. Records, Vol. LXIX. Part 2. 

4. Records, Vol. LXIX, Part, 3. 

5. Memoirs, Vol. LXVT, Part 1. 

0. Palaoontologia Jndica, New' Scries, Vol. XX, Memoir No. 5. 

LIBRARY. 

15. The additions to the library amounted to 3,325 volumes, 
of which 1,153 were acquired by purchase and 2,173 by presentation 
and exchange. 

J7. During the year under review 107 volumes have been added 
to the library of the Burma Circle, of which 87 were purchased, 18 

rt... were official publications and two wore received 

Rangoon Office. , . 1 

gratis. 

DRAWING OFFICE. 

18. Mr. S. Ray was in charge of the Drawing Office throughout 
the year, except for a period of twenty days from the lltli October, 
1935, when he was on leave on average pay. 

19. During the year, 119 halftone and line blocks and 10 litho 
stones were prepared for plates of the Records, Memoirs and Pnlfeon- 

tologia Tndica, and 64 plates were printed off, 
-ub Seatons. 83 drawings and diagrams and 78 line blocks 

for text-figures were also made. 

20. The number of geologically coloured originals received from 
officers totalled 41, while 1,932 topographical sheets were received 
from the Director, Map Publication, Survey of India, and 787 were 
issued for departmental use. 

21. The photographic section was fully occupied with copying, 
developing and printing work for publications and reports. The 
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number of negatives received into stock t totalled 203, while 

.. 1,752 photographic prints were made. In 

Photographic section. j,.,. r 101 ° 1 r , . Vj ' , 

addition, 181 lantern slides were made. 


MUSEUM AND LABORATORY. 

22. Dr. M. S. Krishnan continued as Curator of the Geological 
Museum and Laboratory until his departure on leave on 11th July, 
1035, when the duties were taken over by Dr. A. L. Coulson pending 
the return of Dr. J . A. Dunn from leave. Dr. .Dunn acted as Curator 
from the 18th September, 1935, until the end of the year. 

23. Babu Purna Chandra Roy continued as Assistant Curator 
throughout the year. Babu Dasarathi Gupta, M. R. Ry., M. S. 
Venkatram and V. Bliaskara Rao continued to work as Museum 
Assistants. V. R. Khedkor held the post of temporary Museum 
Assistant from 13th JVTay, 1935, to 26th September, 1935. Babu 
Mahadeo Ram continued as Assistant Chemist throughout the year. 

24. The number of specimens determined in the laboratory 
amounted to 687, of which 67 were quantitatively analysed or other- 
wise specially tested. The corresponding figures for the previous 
year were 620 and 105 respectively. Much of the analytical work 
was of a specialised character, such as the analyses of manganese 
minerals and of vanadium-bearing ores. 

25. In the absence of a Chemist the department continues to 
work under difficulties. As in previous years it has been necessary 
to send certain materials elsewhere for analysis, although the labora- 
tory is well equipped to undertake analyses of varied types. 

26. Presentations of collections of rocks and minerals were made 

to the following institutions during the 
Donations to institutions, etc. ° 

year : — 

]. St. Xavier’s College, Cruickshank Road, Bombay. 

2. Yale University, New Haven, U. S. A. 

3. Department of Geology and Geography, University College, 

Rangoon. 

4. C. M. S. High School, Bhagalpur. 

5. Nadirshaw Edulji Dinsbaw Civil Engineering College, 

Karachi. 

6. Department of Geography, University of Madras. 

7. Government High School, Wun, Bcrar. 

8. All India Institute of Hygiene and Public Health, Calcutta. 

9. St. John’s College, Agra. 
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27. The following special presentations were made: — 

1. Bauxite and laterite to A. K. Bose, Esq., Sardarpur P. 0.* 

via Vijapur, Baroda State Ry. 

2. Photomicrographs and specimens of mica to G. H. Tipper, 

Esq., India House, London. 

3. Bundelkhand gneiss to P. Venkayya, Esq., Kurnool, Madras. 

** 4. Manganese minerals, triplite, samarskito, etc., to Dr. Karl 

Ohudoba, Bonn University, Germany. 

5. Chipped flints, supposed to be implements, to T. T. Paterson, 
Esq., Yale University Expedition. 

28. In addition to the usual collections of minerals and rocks 
Addition to the collec- made by officers during the year, the follow - 

tio,,s - ing material was also presented to the 

Department : — 

1. Water- worn pebble found embedded in coal from Umaria, 

presented by the Manager, Umaria State Collieries, 
Rewa State. 

2. Rock specimens illustrating the geology of the Appalachian 

Region, by exchange with Vale University. 

3. New Zealand coals, presented by the Director, Geological 

Survey of New Zealand. 

4. Coal specimens, presented by the Geological Survey of New 

South Wales. 

5. Clirome-ore from Japan, presented by Mr. A. L. Shrager. 

0. Beryl and barytes from Rajputana, presented by Mr. K. L. 

Bhola. 

7. Columbite, pitchblende, monazite, .beryl and mica from Gava 

district, presented by Mr. P. F. Thomas, Calcutta. 

8. Banded manganese-ore from Singbhum, Bihar and Orissa, 

presented by Dr. E. Spencer, Calcutta. 

9. Serpentine from near Ohaibasa, presented by the Secretary, 

Automobile Association of Bengal, Calcutta. 

10. Kaolin from Manbhum, B.har and Orissa, presented by 

Captain B. K. Joshi, Calcutta. 

11. Garnet from Hazaribagh, Bihar and Orissa, presented by Mr. 

K. K. Sen Gupta, Calcutta. 

12. Tourmaline from Aj mer-Mer wara , presented by Mr. K. K. 

Sen Gupta, Calcutta. 

13. A huge crystal of quartz from Nepal, purchased. 


0 
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29. Specimens Lave been recovered from two meteoric showers 

during the year 1935, both of which, strangely enough, fell in the 

Tippera district of Bengal, some 17 miles apart, 
Meteorites. , i j , ° r ’ 

the second shower occurring after a lapse of 

some 2J months. 

The first shower fell in the vicinity of Perpeti (23° 19' : 91° O') 
and other villages under the jurisdiction of Ohandina and Kachua 
Police Stations, at about 11 p.m. on the 14.th May, 1935, 14- specimens 
being recovered from a rectangular .area five miles by three miles. 
The apparent direction of flight of the parent meteorite was from 
south-west to north-east in the direction of the shorter rectangular 
side. The fall was accompanied by the usual phenomena of light 
and sound. The largest stone, which fell at the village Perpeti 
that gives its name to the shower, weighed 6,869-85 grammes. The 
total weight recovered amounted to 23,474-18 grammes. The meteo- 
rite is a white chonckite, Cw in Brezina’s classification, with a white, 
rather friable, mass with scarce, mostly white, ehondrules. In 
Prior’s classification, the Perpeti fall belongs to the Baroti and Soko- 
Banja types, hypersthene-olivine-oliondrites. Its specific gravity is 
3-554. The meteorite has been analysed and its description will 
be published in a paper by Dr. A. L. Coulson to appear in these 
Records} 

The second shower fell at about 2-20 p.m. on the 29th July, 
1935, in the vicinity of Patwar village (23° 9' : 91° 11'), 11 miles 
south of Nangalkot railway station and 20 miles south of Comilla, 
covering a rectangular area of about 4J square miles, the longer 
side of which was in the direction of flight (E.N.E. to W.S.W.) 
of the parent meteorite. The fall was accompanied by the usual 
phenomena of light and sound, the sound being heard at Chaudda- 
gram, some seven miles away from the nearest village from which 
specimens were recovered. The largest specimen, weighing 23*111 -6 
grammes, penetrated the ground to a depth of 34 inches. According 
to Brezina’s classification, taking into account Prior's investigation 
of those groups, the Patwar fall is classified as a mesosiderite (graha- 
mite) (M) and so has added scientific interest. Its specific gravity 
is 4-21. A description of the meteorite has been published elsewhere. 2 

It appears probable that a meteorite fell towards the north- 
west near Muzaffarpur in north Bihar at about 8 p.m. on either the 

1 Bee, Geol. Surv, Ind. t 71, Pfc. 2, (in the Preee). 

• A. It, CohIboo, op, e it,, LXIX, Pfc. 4, pp. 439-457, (1936). 
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8th or 9th August, 1935, but no traces of it have been found. The 
* bright falling star ’ was also seen by residents of Darblianga district. 

Another meteorite probably fell towards the N.N.E. near Habi- 
ganj in the Sylhet district, Assam, at about 8 p.m. on the 1th Novem- 
ber, 1935, but no specimens have, been obtained. The locality in 
question is only 80 miles north of Pat war in the Tippera district, 
from which the Pat war fall above was recovered. 

A report of a fall of a meteorite in a paddy field near the golf 
course at Shillong turned out to be a case of lightning splitting a tree. 

• 30. In the laboratory of the Rangoon Office. Mr. L. R. Sharma 
continued his duties as Chemical Assistant to the Burma Circle. 

_ Up to the oral of November, 1935, 20 speoi- 

mens wore received and reported upon, out of 
which 9 were quantitatively determined. The specimens examined 
included minerals and rocks from the Bhan States and the Pyinmann 
district. 

The Office of the Burma Circle has been moved from 593, Mer- 
chant Street back to the old quarters in 230, Dal ho u sic Street, 
Rangoon. 


STRATIGRAPHY. 


Ambala district, Punjab. 


31. During the Pujah holidays in October, 1935, Dr. lferon 
investigated the correlation of the Ternary rooks along the north- 
east edge of the Piujor and NaJagarli duns. 
Originally these had been mapped as Nahan 
(Lower Siwalik) by H. B. Medlicott and R. D. Oldham, but Dr. 
G. E. Pilgrim had subsequently classified them as Dagshai. During 
this field-season Mr. H. M. Lahiri, having visited the type areas 
at Nahan (30° 34' : 77° 17', 53 tf/6), Dagshai (30° 52' : 77° 3', 53 F/l) 
and Kasauli (30° 54': 70° 58', 53 B/L3), expressed doubts about 
Dr. Pilgrim's correlation and suggested a return to that of Modli< ott 
and Oldham. Dr. Heron first examined the type sections at Nahau, 
Dagshai and Kasauli and then compared the disputed bods at 
Kalka (30° 50': 76° 50', 53 B/13) and Nalagarh (31° 2': 70° 11', 
53 A/12) with them. 

The Nahans at Nahan are predominantly soft greenish grey or 
drab sandstones weathering khaki with smooth surfaces and rounded 
edges ; they are coarse and micaceous, in thick beds with little 
stratification and sparse jointing. The interbedded clays are sub- 
ordinate, reddish brown in colour mottled with grey, and are often 

o 2 
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nodular and pseudo-conglomeratic. The lowest beds in the section, 
thrust over the boulder conglomerates of the Upper Siwaliks, are 
quite different, and give rise to a striking polychrome cliff (2104) 
on the Markanda N. below Ambwala. They are brightly coloured 
reddish brown and purplish brown calcareous clays, with yellowish 
brown bands and pale blue-grey soft, crushed sandstones. Topping 
the cliff are seen the massive drab sandstones. A few feet above 
the thrust plane with the boulder conglomerates, which is coin- 
cident with the bedding dip of both formations above and below 
it, is a bed of powdered lignite one to four inches thick. Lignite 
was also seen by Mr. Lahiri in another section two miles to the west. 

The Kasaulis at Kasauli are also predominantly a sandstone 
formation, perhaps oven more so than the Nahans, and like the 
Nahans they are micaceous, and show little bedding, but an irre- 
gular jointing forming sharp-edged blocks, instead of the smooth 
slabs of the Nahai 4 S ; they are harder and finer in grain, and usually 
of a darker grey than the Nahans, weathering brownish. The 
shales are hard, purplish brown, grey or olive and splinter, on wea- 
thering, into angular chips ; at Kasauli itself they are quite subor- 
dinate, but are more developed lower down the scarp towards Kalka. 

The Dagshais in the splendid sections along the roads radiating 
from Dharmpur to Kalka, Kasauli, Subathu, Dagsliai and Simla, 
are principally shales and are distinctly red in the aggregate as a 
scenic feature. In detail the shales are reddish brown and purplish 
brown, mottled with grey ; they are harder than either the Nahan 
days or the Kasauli shales, and break up in situ into sharply angular 
fragments. Though the sandstones are subordinate in aggregate 
thickness to the shales, they are conspicuous because they give 
rise to rugged outcrops projecting above the shales. They are 
dark red and dark grey in colour, harder than the Kasaulis, and 
might be termed quartzites ; they are irregularly jointed and show 
no stratification, but form massive beds six to twenty feet in thick- 
ness, sharply defined from the shales with which they are inter- 
bedded. 

At a first glance the disputed beds at Kalka, which are well 
seen in the Koshalia N. downstream from the pumping station 
which supplies Kalka with water, have a resemblance to the Dag- 
shais, due to their both being a predominantly argillaceous and 
reddish formation, but on a close examination it is clear that they 
resemble the lower Nahans of the Markanda N. cliff sections much 
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more closely. The true Dagshais are exposed as a band, over a 
mile wide, upstream from the pumping station, and are seen to 
pass upwards into the Kasaulis of the type area, a few miles along 
the strike from Kasauli itself. Between the disputed beds and 
the true Dagshais are Subatbus and Tnfra-BIainis, but the distance 
'separating them is only half a mile and we should expect close 
lithological resemblance if they are the same. This however is 
not the case. The reddish brown colour of the Dagshai shales 
is on the whole brighter, more definitely a red, and is more uniform 
than the varied tints of the disputed beds. The Dagshai sand- 
stones (or quartzites) are either dark reddish brown or dark grey, 
and do not differ much from the interbedded shales in colour, except 
that they are duller. 

The disputed beds are markedly colour-banded. The clays are 
reddish brown and purplish brown, banded with yellowish brown, 
and the soft sandstones interbedded with them are a clear blue- 
grey in colour, sometimes almost white, and are often associated 
with pale lavender clays. Pseudo-conglomerates of clay-balls, as 
in the Markanda sections, and fine true conglomerates occur in them 
Neither Mr. Lahiri nor Dr. Heron saw any of these in the Dagsliais, 
These palo crushed sandstones are abundantly interbedded with 
the clays and assist in giving the characteristic banded effect. 
Besides them, there are in the Koslialia N. section soft grey sand- 
stones weathering khaki, in more massive beds which resemble 
the upper or typical Nahans forming the ridge at Nahan itself. 

The most marked difference between the disputed beds and the 
Dagsliais in these closely adjacent sections is however in their 
degree of iuduration, which is in both cases the same as that of 
the Nahans and Dagsliais respectively in their typo areas. In the 
disputed beds the sandstones arc soft, often crushed and are denuded 
equally with the clays, so that they do not project as the hard 
quartzitic Dagshai sandstones do, forming sharp-edged ledges and 
reefs. The Dagshai shales are hard and splintery, whereas the 
argillaceous beds of the others are merely clays. The scarps of the 
disputed scries arc scored and fluted by rain- wash, giving earth- 
pillars, after the manner of the incoherent Siwaliks and unlike 
the more resistant Kasaulis and Dagsliais. 

In the Nalagarh area, Dr. Pilgrim shows on his map a band 
of Dagshais running east of Nalagarh, with Nahans or Kasaulis 
(the same colour being usod for both) on both sides of it- 
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A curving fault passing through Nalagarh is shown as separat- 
ing his ‘ Dagshai * bolt from the lower Nahans or Kasaulis to the 
west of the belt, while a normal passage takes place from the 4 Dag- 
shais * to the lower Nahans or Kasaulis to the east of the belt. 
Neither Mr. Lahiri nor Dr. Heron could see any difference between 
the rocks on each side of the fault and both are identical with the 
disputed beds near Kalka and the colour-banded clays of the Mar- 
kanda N. sections below Nahan. 

In the Chikni N., two miles north of Nalagarli, excellent sections 
are seen of the characteristic reddish, purplish and yellowish brown 
banded clays and blue-grey crushed sandstones. 

Jn describing the lower Koshalia N, section, mention was made 
of massive soft grey, khaki- weathering sandstones strongly re- 
sembling the Nahans which form the ridge at Nahan. In the 
Chikni N. section these have become more important and there 
are three groups of them near the top of the colour-banded clays, 
each group consistiffjr of several thick beds and forming a minor 
ridge, uniting to form that above Nalagarh. They contain 
coaly vegetable remains and pseudo-conglomerates as below Nahan. 
These pass upwards conformably into reddish brown mottled nodular 
clays, not colour-banded, having in them soft purplish and grey 
khaki-weathering sandstones. Both clays and sandstones are typ- 
ical Nahans of the Nahan ridge and are much softer than the 
Kasaulis, with which Dr. Pilgrim correlated them in his summaries 
of field-notes on the ground that they contained fossil wood, but 
the clays seem to be in a higher proportion with regard to the sand- 
stones than in the sections below Nahan ; this may however bo 
djie to the higher dips in the Nahan sections tending to obscure 
the clays. In these, Mr. Lahiri found unidentifiable vertebrate 
remains near Bairian, two miles east of Nalagarh. They pass 
upwards into massive typical Nahan sandstones forming the ridge 
A 3029 near Pannar Moti, miles east of Nalagarh. 

In the previous field season, Mi*. Lahiri drew Dr. Heron’s atten- 
tion to, and he examined, reddish and purplish brown clays with 
yellowish brown bands underlying typical ridge-forming Nahan sand- 
stones (mapped by Dr. Pilgrim as Nahan) in the Sola Singhi ridge, 
A 3812, over fifty miles to the north-west of Nalagarh. There 
is little doubt that here also we have ridge-forming Nahan sand- 
stones underlain by the colour-banded lower Nahan days. 
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PALAEONTOLOGY. 

32. Mr. T). N. Wadia acted as Palaeontologist till the 6th March, 
1935, when he went on leave. Mr. E. R. Gee held charge from 
the 7th March to the 20th May. Dr. M. It. Sahm continued an 
Palaeontologist from the 21st May till the end of the year. Mr. 
A. B. Dutt, Field Collector and Babn D. Gupta. Museum Assistant* 
assisted the Palaeontologist with routine work during the year. 

33. During 1935, the following memoir was published in the 
PalcBontologia Indica : — 

(1) L. R. Cox : * The Triassic, Jurassic and Cretaceous Gas* 
tropoda and Lamellibranohia of the Attock District,’ 
Memoir No. 5, Vol. XX of the New Series. 

The following papers of palaeontological interest have appeared 
in the Records : — 

(1) L. F. Spath : ‘ On a Turonian Ammonite (Mammites da vie si) 

from Ramri Island, Burma (Vol. LXVIII, Pt. 4). 

(2) M. R. Salmi : * On the probable Underground Occurrence 

of Tertiary Rocks near Pnri (Vol. LXVIII, Pt. 4). 

(3) D. N. Wadia : ‘ On the Cretaceous and Eocene fossils in 

the volcanic rocks of the Great Himalaya range, Burzil, 
North Kashmir \ (Vol. LXVIII, Pt. 1). 

(4) Frederick Chapman: ‘Primitive Fossils, possibly Atrema- 

tous and Neotrematous Biachiopoda, from the Vimlhyans 
of India’, (Vol. LX1X, Pt, ]). 

(5) H. Crookshank : ‘ Note on some Jabalpur Plants from the 

Sutpura Gondwana Basin (Vol. LXIX, Pt. 2). 

(6) II. S. Rao : * Rhizomopsis , Gothan and Sze, and IHclyo • 

pteridium , Feist mautel (Vol, LXIX, Pt. 2). 

(7) H. S; Rao : ‘ On a Sphaerosidorifcfe, containing a now tpecies 

of Dadoxylon 9 (D. parbeliense) from the Lower Gondwana 
Coal Measures of India (Vol. LXIX, Pt. 2), 

34. The following papers of palaeontological interest are. in the 
Press and a r o expected to bo published in 1930 : — 


Palieontologia Indica. 

(1) F. R. Cowper Reed : ‘ The Lower Palaeozoic Fauna from 
the Southern Shan States Memoir No. 3, Vol. XXI of 
the New Series. 
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(2) L, Rama Rao ^nd Julius Pia : * Fossil Algae from the Up- 
- permost Cretaceous beds (Niniyur group) of the Trichi- 

nopoly District, Madras Memoir No. 4, Vol. XXI of 
the New /Series. 

(3) L. R. Cox : ‘ Fossil Molluscs from Southern Persia (Iran) 

and Bahrein Island ’, Memoir No. 2, Vol. XXII of the 
New Series. 

(4) L. F. Spath : * On Bajocian Ammonites and Beiemmtes 

from Eastern Persia (Iran) Memoir No. 3, Vol. XXII 
of the New Series. 

(5) J. A. Douglas : ‘ A Permo-Carboniferous Fauna from South 

West Persia (Iran) Memoir No. 6, Vol. XXII of the 
New Series. 

(6) F. R. Cowper Reed : 4 Some Fossils from the Eurydesma 

and Conularia Beds (Punjabian) of the Salt Range 
Memoir No. 1, Vol. XXLII of the New Series. 

* Records. 

(1) M. R. Sahni : 4 Fermoria minima : A revised classification 
of the organic remains from the Vindhyans of India 
(Vol. LXIX, Pt. 4). 

35. Casts of some primate teeth, as also the cast of a stegodon 
molar tooth, were supplied to Mons. P. Rovilliod of the Museum 

Vertebrate* ^ Histoire Naturclle, Genova. A similar re- 
quest from the Director, Colombo Museum, for 
the cast of the palate of Palwopithecus sivalensis Lyd. was also 
complied with. 

At the request of Mr. Beni Chandra Mahendra of St. John’s 
College, Agra, a detailed examination of the vertebratf of the fossil 
snake and lizard specimens included in our collection was undertaken 
by the Palaeontologist. 

Mr. N. K. N. Aiyengar made a fine collection of Triassic repti- 
lian fossils from Maleri in the Pranhita-Godavery valley, Hyderabad 
State and from Tiki in south Rewa. At the suggestion of Dr. 
C. A. Motley, these fossil bones have been sent to Prof. Von Heune 
for examination. 

On a request from Dr. G. E. Pilgrim, a further collection con- 
sisting of bovine skulls and a broken sacral vertebra of probably 
the ox, presented to this Department by Dr. B. Prashad, Director 
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of the Zoological Survey of India, has been sent to him 
for investigation. Dr. Pilgrim has undertaken the preparation of 
a memoir on the fossil Bovidae of India, which is nearing 
completion. 

Some specimens of fossil fish collected by Mr. CrookBhank 
from the Intertrappeans of Betul and Iloshangabad districts in 
the @entral Provinces have been submitted to Dr. S. L. Hora, of 
the Zoological Survey of India, for examination and report. 

36. On a request from Prof. L. Button of the University of 
Utrecht (Netherlands) a specimen of rock containing Dalheidia 

Invertebrates haydeni (Type No. 12/809) described by Prof. 

Douvillo 1 of Paris, along with Cretaceous fossils 
from Central Tibet, was sent to him for comparison with Tormina , 
gen. nov., described from the Upper Cretaceous of Cuba. Prof. 
Button is doubtful regarding the affinities of Dalheidia but ho is 
of opinion that there are real differences between Dalheidia and 
Torreina — the initial chambers being absolutely different. 

Specimens of Venerxardia bcaumonti have been presented to 
Dr. R. Rutsch, Keeper of the Geological and Palaeontological Section 
of the Mus6o d’histoire naturelle, Basle, Switzerland. 

A collection of ammonities and belemnitos from the probable 
uppermost Jurassic bods of the western end of the Salt Range and 
from the Chichali pass and Makerwal areas of the Trans-Indus 
range, made by Mr. E. R. Gee during the last two field seasons in 
the Punjab, has been sent to Dr L. F. Spath of the British Museum 
(Natural History) for examination. 

The specimen of Lockhartiu (Diciyocoi) aides) tipperi , which Lt.- 
Col. L. M. Davies wished to select from a slab of rock showing 
weathered-out specimens of Dielyoconoides sp. from the Kirthars 
of Kotri in Sind, to serve as the type of this species in our collec- 
tion, has been received back from him. 

The specimens of Ostrca from the Tertiary beds of Baripada, 
in Mayurbhunj State, which are being described bv Mr. F. E. Eames 
of the Burmali Oil Company and which were sent to him for making 
a selection for the purposes of illustration, have been received 
back. 

At the suggestion of Prof. B. Salmi, specimens of ostracods 
collected by Mir. H. Crookshank from the Intertrappeans of the 


* Pat, Ind., N. S., Vol. V, Mem. No. 3, p. 28, (1910). 
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Central Provinces have been sent to Prof. J. H. Bonnema of Gro- 
ningen, Holland, for examination and study. 

Dr. L. F. Spath has in a recent publication (‘Ammonites and 
Belemnites from Eastern Persia (Iran) ’, Pal. Ind., N. S., Vol. XXII, 
Mem. No. 3) expressed the view that ‘ there has been a relative 
permanence of continents and oceans and that the Mosozoio deposits in 
what is generally called the Mediterranean or Tethyan area were formed 
during temporary transgressions of the seas just like the sediments of 
the epicontinental areas of northern Enrasia or anywhere else’. A Simi- 
lar view expressed by him in an earlier publication (* Jurassic and 
Cretaceous Ammonites and Boleinnites from tlio Attock Distridt ’ , 
Pal. Ind., N. S., Vol. XX, Mem. No. 4) was oditorially commented 
upon in a footnote to page 37 and it was stated that this was 
the view of Dr. Spatli and was not shared by tho Geological 
Survey of India. Dr. Spath’s opinions are based upon detailed 
studios of isolated faunas and his studies are confined to the 
Mesozoic history oijly of tho Tethyan region. Some of tho faunas 
studied by Dr. Spath are from areas close to tho shore-line of 
the Tethyan sea. The idea of a gradually sinking ocean basin 
constituting the Tetliya is founded upon a detailed study of 
the geological history of the region from the Cambrian upwards, 
and, as has already been pointed out, it is not necessary that the 
conditions for such deposition should liave been bathyal through- 
out. Moreover, it may be noted that the idea of trangressions, 
as expressed by Dr. Spath, postulates the existence of uncon- 
formities, yet the Tethyan region records a continuous series of 
deposits without a broak from the Permian to the Eocene. 

Dr. M. R. Salmi reports the occurrence of three important 
fossil localities in the Southern Shan States. One of these occurs 
about a milo to the oast of the village named Htangtabin (not 
shown on the map) located upon tho site of the now deserted 
village of Me-so (21° 44' : 97° O'). The fossils occur • in 
a series of well-bedded limestones, shales or highly argillaceous 
limestones and sandstones with a W.N.W. dip, passing 
beneath the younger rocks further to the west. Among tho 
fossils found are species of Sjdrifer, Cystina, Platyceras, Fenestdla, 
Chonetes, Atrypa reticularis, Leptmna rhomboidalis, besides crinoid 
and blastoid stem plates and a rhynchonellid. The species so 
far identified occur both in the Silurian and Devonian forma- 
tions. However, it was possible to separate these beds into two 
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divisions, a lower one with Atrypa reticularis and an upper division 
in which this well-known fossil is not found. 

The same fauna occurs at another locality about a mile 
and a half further to the south-east of Me-so, near Taungtek, 
and indeed fossils can be pickod up at several localities along the 
scarp between Me-so and Taungtek (21° 43' : 97° O') rivalling 
in the degree of perfection the specimens obtainable from the 
classical locality of Padaukpin. 

A third locality occurs 'in the upper division of the Plateau 
Limestone at Loi Pan (21° 44' : 97° 17'), where a Permo- 
Carboniferous fauna in a u excellent state of preservation was dis- 
covered. The fossil species occurring hero belong to Productus , 
Chonetes , Orthoceras , Plcurofomrt ria, Platycerus , several species of 
anthozoan corals and a goniatito. Species of Productus are parti- 
cularly common. 

Mr. A.' M. N. Ghosh reports that the Cretaceous beds of the 
Khasi Hills in the neighbourhood of Therriaghat (25° 11' : 91° 46') 
are highly fossiliferous. At the west bank of the Bliuban nala the 
lowest portion of the Cretaceous sandstone, just above its junction 
with the Sylhct trap, yielded an unusually large species of Ino- 
ceramvbs, measuring 24 inches by 10 inches, and other bivalves in- 
cluding Prolocardium sp., two species of Terebratula , a well-preserved 
ammonite and several gastropods. In the neighbourhood of Nongiri 
(25° 12' : 91° 48'), the upper reaches of the sandstones are occu- 
pied by softer beds teeming with Baculiles sp., gastropods and 
bivalves ; further west the sandstones carry abundant Nautilus . 
The sandstones at Mahadek (25° 13': 91° 45') and at the Mawsmai 
Falls yielded several well-preserved specimens of Styymntopygus sp. 
The impure earthy limestone and shales coining at the extreme top 
of the Cretaceous beds in the Khasi Hills yielded from Nongiri 
and Mahadek, a large number of casts of gastropods including 
Xenophora , Strigatella , Cinula , and Murcx , several bivalve casts, 
a couple of well-preserved specimens of ? Pachydiscm , a giant 
Nautilus and a few badly preserved Hemiaster . 

Mr. Ghosh found that the middle Nummulitic (Sylhet) Limestone 
at Therriaghat was rich in several forms of Alveolina and also re- 
cords the occurrence of a marl band full of Discocyclina coming 
just above the upper Nummulitic Limestone bands at Therriaghat 
and Garu (25° 11' : 91° 41'). 
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37. Po series. — The Po series as a whole lias generally been 
classed as Middle Carboniferous, although tho late Professor Zeiller 
IPlants Inid suggested that the flora of the ‘ Hayden 

collection’ had Lower Carboniferous (Culm) 
affinities. Prof. Gotlian of Berlin, after an examination of the speci- 
mens sent to him by the Director at Prof. B. Sahni’s request, has 
confirmed Zciller’s opinion. At least tho Thabo stage, in which 
most of the specimens were found, thus scorns to belong to tlie 
Lower Carboniferous. This view has been expressed on independent 
grounds by Dr. Pox. 

Prof. B. Sahni of Lucknow University examinod sevoral collec- 
tions of fossil plants sent to him by this Department. 

Lower Gondwana . — tn a paper on the Indian Glossopteris flora 
read boforo the 6t.h International Botanical Congress, Amsterdam, 
(September 1935), Prof. B. Sahni discussed, inter alia , the geological 
ago of the Parsora beds, and the relations of the Glossopteris flora 
of India with tho ^Palaeozoic floras of Siberia (Angara series) and 
of China (Gigantopteris flora). The association at Parsora of Dio 
roidium (Thinnfeldia) hughes i with Noeggerath iopsis hislopi, a typi- 
cal member of the Glossopteris flora, supports the opinion that 
these beds belong to the Permo-Triassic part of the scale and may, 
as Prof. Seward suggests, be as old as the Upper Permian. Their 
reference by Dr. Fox (1931) to tho Upper Gondwanas (Jurassic) 
is quite inconsistent with the pahcobotanical evidence 1 . 

Other questions relating to the Indian Glossopteris flora, which 
were discussed at Amsterdam, are summarised in a paper by Prof. 
B. Sahni published in the December 1935, number of c Current Science \ 

Rajmahal scries . — A report on recent additions to our knowledge 
of this classic flora, based chiefly upon petrifactions collected at 
Nipania, was presented before tho Gth International Botanical 
Congress at Amsterdam. At the same Congress the significance 
of Homoxylon rajmahalense and other Homoxylece in the origin of 
angiosporms was discussed. 

Ahmednagar sandstones . — In a collection of fossil plants made 
by Dr. A. M. Heron and Mr. P. N. Mukerjee from Himmatnagar 
(Ahmednagar) (73° 2' : 23° 36') in Idar State, specimens referable 
to Weichselia reticulata and to a new species of Matonidium have 
been recognised by Prof. B. Sahni. Weichselia reticulata is a fern 
eminently characteristic of the Wealden period. It has been found 
in Europe, Northern Africa, Syria, America and the Par East. 

1 Current Science, Vol. IV, No. 6, pp. 386-7, (Deo. 1936). 
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The genus Matonidium ranges from the Jurassic to the Cretaceous, 
most of the records being Lower Cretaceous. The fertile pinnse 
of the Indian species closely resemble those of M, gapperti , which is 
known from the Inferior Oolite and Wealdcn of England and other 
parts of Europe. 

The discovery of these two ferns in India is interesting, as it 
extends tho geographical range of these well characterised genera. 
Apart from these two forms there are fragments of other fern- 
like plants not yet specifically identified. According to Prof. iSahni 
tho available evidence, although not quite conclusive, strongly sug- 
gests a Woalden age for tho Ahmednagar sandstones. 

Mr. C. S. Middlemiss 1 discovered dubious plant remains here. 

Deccan Intertrappean Flora . — This flora is being described in 
detail in collaboration with Mr. II. S. Kao. Meanwhile the idea 
that the beds are of Tertiary age seems to find support in some 
further palaiobotanioal evidence {see S. 11. Narayan Kao and K. S. 
Kao, ‘Current Science’, November 1935, p. 324), although we must 
await the description of the newly discovered plants before this 
evidence can be accepted. Homo specimens of Crustacea, supposed 
to belong to Cypris , have been sent at Prof, Salmi’s request to 
Prof. IT. Bonnema, of Groningen, lor his opinion as to their afli- 
nities, and arc expected to throw light on the age of these beds. 

At the suggestion of Prof. B. Salmi of the Lucknow University, 
tho Comit6 Geologique, Leningrad, was requested to send to this 
Department a representative collection of fossil plants of the Angara 
series in exchange for a similar set of Indian Gondwana plants. 
A good collection of plant fossils lias been received from the Central 
Geological and Prospecting Tschernyschew Museum, Leningrad, and 
these have been exhibited in the Foreign Collection section in the 
Indian Museum. 

At the request of Mr. Paterson of the Do Terra expedition, 
twenty-eight specimens of palacoliths collected by Mr. D. N. Wadia 
from the Potwar have been sent tc him on loan. 

38. During the year under review, presenta- 
Donations. tions of fossils were made to the following 

institutions : — 

Geological Survey of the Dutch East Indie #, Bandoeng , Java . — 
Specimens of gastropod fossils from the Mekran beds and 
the Pegus of Burma. (By exchange.) 

i Afcm. Geol Svrv. hid., XL1V, Ft. 1, p, 141, (1021). 
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Prince of Wales Medical College, Patna . — A collection of plant 
fossils. 

University College, Rangoon. — A representative collection of in* 
vertebrate fossils from Burma, as also a specimen of Fenes- 
tella Shale, to the Department of Geography and Geology 
and a set of plant fossils to the Biology Department. 

C. M. S. High School, Bhagalpur. — About thirty fossils con- 
sisting of vertebrates, invertebrates and plants for educa- 
tional purposes. 

Calcutta Blind School, Behala, Calcutta. — A. collection of fossils 
for educational purposes. 

Stanford University, Department of Geology, California. — A collec- 
tion of Triassic ammonites and other specimens. (By ex- 
change.) 

State Microscopical Society of Illinois, Chicago. — Specimens of 
foraminifera and a few specimens of fossiliferous lime- 
stones. 

All India Institute of Hygiene and Public Health, Calcutta. - 
A few coral specimens for the museum. 

39. In addition to those previously mentioned, donations of 
fossils or casts of fossils were received either by presentation or 
by exchange from the following persons or institutions : — 

Geological Survey of the Dutch East Indies, Bandoeng, Java . — 
Skull of Homo ( Javanthropus ) soloensis (cast) and some other 
fossil - bones. (By exchange.) 

Prof. Gayle Scott. — Danian fossils from Midway, Texas. (By 
exchange.) 

Mr. Ing. Hugo Smela, 31, Stefanikora, Prague XVI, Czecho- 
slovakia. — Some well-preserved specimens of trilobites, e.g., 
Ellipsocephalus sp., from the Middle Cambrian beds of 
Jinoe, Central Bohemia, Czechoslovakia. (By presentation.) 

Dr. C. A. Motley. — A collection of specimens of Estheria mang- 
licnsis and of Unio , Pkysa, etc., made by him in 1932-33 
in the Central Provinces. (By presentation.) 

Dr. B. Prashad,. Director, Zoological Survey of India , Calcutta . — 
A fragmentary bone, part of a scaral vertebra probably 
of the ox, from Sitamarhi. (By presentation.) 

Mr. <7. Stabler, Assistant Engineer, Bengal Nagpur Railway, U maria. 
— Fossil specimens of Paludina and BvdUnus prinsepii in 
boulders from Umaria. ' (By presentation.) 
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Stanford University, Department of Geology, California • A set 
of Triassic ammonites and other specimens from Idaho, 
Nevada and California. (By exchange.) 

Jardin Zoologique de Sfax ( Tunisie ).— -A set of Quaternary 
shells from Tunis in exchange for some copios of Palceon- 
tologia Indica. 


EARTHQUAKES. 

40. After a lapse of only sixteen and a half months, India has 
again boon visited by a disastrous earthquake, this time in the 
vicinity of Quetta in Baluchistan. Though it 

uake of 3Ut May C ?93s" not y et P 083 ^ 0 to estimate the number of 

lives lost, it is likely to have been not loss 
than 25,000, thus rendering this earthquake the most disastrous 
that has visited India within historic times. In addition to the 
lives lost, very great, material damage was sustained at Quetta, 
Mastung, and a large number of villages. At Quetta the city was 
almost completely demolished, while tho railway area and the 
R. A. F. lines were very badly damagod. 

Upon receipt of the news of the disastor, Mr. W. D. West, who 
bad investigated the Baluchistan earthquakes of 1931, was deputed 
to examine the devastated area, and ho arrived at Quetta on Juno 
10th. A preliminary geological report was written by Mr. West 
for the use of tho Army Department of the Government of India 
and for the Baluchistan Government, which has boon published 
in Part 2 of Volume LXIX of these Records. 

The earthquake occurred at approximately 3*03 hours (Indian 
Standard Time) on May 31st, 1935. It. seems to have lasted about 
half a minute, and was not precodod by any noticeable foreshocks 
within the epicentral tract. The latter was an area about 68 njilos 
long and 16 miles wide, extending from the north-west side of 
Quetta, through Mastung, to halfway between Mastung and Kalat. 
Within this area, a shock of intensity 9 to 10 on tho Rossi Forel 
scale was experienced, and a large proportion of the buildings 
were laid in r uins . Although the shook was of considerable in- 
tensity at the epicentre, the total area over which it was felt was 
little more than 100,000 square miles. Tho high mortality was 
largely due to the poor manner in which buildings in Baluchistan 
me constructed, to the narrowness of the streets in Quetta city 
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and in most of the villages, and to the fact that the earthquake 
occurred during the night. 

Ah interesting feature of the earthquake was the manner in 
which certain buildings, recently constructed on earthquake-proof 
lines by the North Western Railway, withstood the shook admir- 
ably. 

Natural phenomena associated with the earthquake included 
heavy falls of rock on the more precipitous limostone mountains, 
notably on Chiltan, a line of Assuring in the alluvium extending 
on and off for about §5 miles along the centre of the epicentral 
tract and the eruption of a small mud volcano some 12 miles 
south of Kalat. 

As regards the cause of the earthquake, although the epicentre 
was aligned parallel to the strike of the area, there appeared to 
have been no movement along any visible .fault, and the exact 
origin of the earthquake must remain in doubt. 

41. From north-eastern India, a number of minor earthquako 
shocks were recorded during the year. These included a fairly 


Bengal and Assam. 


sharp quake that occurred at about 5*30 a.m. 
on the morning of 21st March, and another 


at about 10-45 p.m. on 23rd April. Both were felt over a large 


portion of Assam and Bengal, the former shock being experienced 
in Calcutta. No damage to buildings was reported. 


ECONOMIC ENQUIRIES. 


Bauxite. 

42. High level laterite caps the BailadOa ridge. Although Mr. 

* Crooksbank saw no undoubted bauxite he 

Provinces S< " te ’ found pisolitic laterite and lithomarge similar 

to that which is usually associated with baux- 
ite, and he thinks that bauxite very probably also oocurs. 

43. Mr. P. N. Mukerjee reports the occurrence of a rich deposit 

of bauxite neaT Taibpur village (73° 6' : 23° 3') 
Kah* *"**' #m * y ' in the Kapadvanj taluka of the Kaira district, 
Bombay. The deposit was formerly worked by Messrs. Killiok, 
Nixon Sc Co. of Bombay, who have now ceased work. 
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Bismuth. 

44. An occurrence of metallic bismuth as a rounded pebble from 
tlic washings of the Kyaukpvathat mines in the Mogok area was 
M „ noted by Dr. Iyer. The mineral on examina- 

tion in the laboratory proved to have a 
specific gravity of 9'8. 


Building Materials; ^ 

45. Dr. A. K. Dey reports the occurrence of small veins of crys- 
talline limestone at Kultanr (22° 59' : 86° 34'), Tamakhun (22° 59' : 

86° 36'), on the hill north-west of Kumari 
BlK« n an h d U 0rl 3S . diS ‘ ri£t ’ (22° 58' : 86° 38'), at Gobindpur (22° 58': 

86° 39'), near Mirgiclianda (22° 58' : 86° 41'), 
and on the bank of the Kumari nadi south-east of Kantagora (22° 
58' : 86° 42'). All the veins occur close to a great fault. The 
crystalline limestone at Tamakhun has already been recorded by 
Ball. 1 

46. At the request of the Government of Bcmbay, Dr. P. K. 
Ghosh examined the Eocene limestone deposit at Tarkeshwar (21° 

22' : 73° 6'), Mandvi taluk , Surat district, 

bay. 1 *”* dlstflct * BoiM " Bombay, 45 miles from Surat. The limestone 

is yellow or brown in colour, end varies in tex- 
ture from slightly cavernous and earthy to dense and compact, with 
abundant nummulites. An analysis made in the Geological Survey 
of India laboratory by Mr. P. G. Roy gave : — 




Pop cent. 

8iO, 

* » • » 

300 

AljO, . « . • « 

■F CgOg . q,. • ■ • 

• B a * 

• • « • 

;] 4-72 

CaO • • • • . 

a • % • 

. 49-23 

MgO . , • . . 

a • a 3 

. 0-43 

Loss on ignition (CO*. 1T*0, etc.) 

• • a a 

40-25 


Total 

* 97-03 


This shows that the percentages of silica and magnesia are less than 
10 and 4 respectively, the maxima allowable in the manufacture of 
Portland cement. 

» Mem. Qtol. tiurv. jnd. t XVIII, pp. 17, 49, (1881). 

*> 
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47. Mr. P. N. Mukerjee reports the occurrence of Lameta lime- 
stones south of Gabat village (73° 23 ' : 23° 15' 30") in the Idar 

AMii Kantha Agency, State. The rock is locally used as a building 
Bombay Presidency. stone and is also burnt as a source of lime. 

48. Mr. P. N. Mukerjee also reports the occurrence of gritty 
sandstones (Ahmednagar sandstones) near Himmatnagar (73° 2' : 

23° 36') in the Idar State, and Ilol (72° 66' : 
Bombay Id* ncy* nCy 23 ° 39 ') in Ilol State in the Mahi Kantha 
Agency of Bombay. The rock is extensively 
quarried in both places and used as building material. 


Clays. 

49. In previous surveys and again during 1934-35, Dr. 0. S. 
Pox has met with beds of kaolin or an underlying kaolinised gneiss 

„ ..... . below the coal-bearing sandstones at the base 

Oaro Hilla, Assam. , ... « ml 

of the Eocene m the Garo Hills. The occur- 
rence is so general that Dr. Fox had already been forced to the con- 
clusion two years ago that this horizon of kaolinised gneiss corre- 
sponds with the main laterite-forming period of the Indian peninsula 
in early Eocene times. This means that the Assam plateau must 
have been largely a land area at the close of the Mesozoic, and it also 
means that potential reserves of kaolin are widespread in the 
southern parts of Assam. Dr. Fox has found kaolin in numerous 
places in the Garo Hills, from the valleys of the Kalu up to Tura 
and again in the Simsang about Siju. During the past season he 
noted occurrences near Dobu (25° 33' : 90° 43'), below the coal 
measures of the Darang field near Boldakgithim (25° 27' : 90° 40') 
and around the inspection bungalow of Rongrenggiri (25° 33' : 
90° 34'). These are, of course, all very inaccessible at present 
pp. 82-84. 

50. Dr. A. K. Dey reports the occurrence of white clay near 
Dandudih (22° 59' : 86° 33'), Tamakhun (22° 59' : 86° 36'), and 

south of Balrampur (22° 59' : 86° 38'), dose 

Bihwand OriMs? ,,<r,Ct ’ *° *ke 8*®** , of south Manbhum. The 

material is not fine and it would have to be 
washed and concentrated before being placed on the market. The 
deposits near Balrampur are now worked by the Manbhuui 
Mines Co, 
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Coal. 

5J: During the season 1934-35, Dr. C. S. Fox was able to visit 
the so-called Daranggiri and Rongrenggiri coalfields in the Upper 
Simsang valley in the Garo Hills. Both these 
Assam 0 . coa,ficW *» areas of Lower Eocene strata occur within 
the gneissic rocks north of the Tura range and 
were evidently brought into this position by block faulting of late 
Miocene or later age. Both fields were formerly regarded as Creta- 
ceous, but Dr. Fox and Mr. A. M. N. Ghosh have given reasons for 
believing that the Cherra sandstones are of Lower Eocene age, and 
consequently the age of all those beds which were correlated with 
the Cherra sandstones is now changed to suit. Dr. Fox was 
impressed by the coal seen in the Rongmuthupathal section (25° 27' : 90° 
42'), where in the stream cliff, just above the village, a six-foot 
seam of excellent quality coal is exposed. This outcrop has been 
known for over 70 years, but owing to the inaccessibility of the place, 
there has been no production. Dr. Fox agrees with the opinion 
expressed many years ago by La Touche that a large supply of coal 
is available in this Darang coalfield (there is no village of the name 
of Daranggiri and no such name occurs on the old maps). The dips 
are gently to the east and the measures have been denuded to the 
west whore, the gneisses appear from below these coal-bearing Eocene 
sandstones. 

Further to the west, a great north-south fault drops in the Eocene 
strata to the west, but these beds are somewhat younger, with 
Eocene marine fossils. The coal measures outcrop higher up the 
Simsang, but the coal seamR so far examined are too thin for serious 
consideration. The western part is known as the Rongrenggiri 
coalfield, but the strata extend from the above-mentioned fault, near 
Rongbinggiri (25° 29' : 90° 37'), to beyond Dolwarigiri. The beds 
are gently inclined eastward but the coal horizon is not seen east of 
Rongrenggiri, until lifted by the Rongbinggiri fault to continue as 
the Darang coalfield further east. It is probable that the coal is of 
workable thickness towards the eastern part of the Rongrenggiri 
field, but it will be 300 to 400 feet at least beneath the younger 
marine strata. It is also certain that the Darang area would in any 
case be the more attractive from the better seam actually exposed 
|tnd the more convenient location of the area. 

P % 
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52. At the end of December 1935, Dr. C. S. Fox, at .the request 
of the Chief Inspector of Mines, examined the conditions which had 
arisen owing to underground fires in seams 
Jh ‘ r,a Xl ,md XI1 the west of the Kan Jpr, a 
stream which flows through the Jbaria ooal- 

field. 

These seams have been extensively worked on both sides of the 
Kari Jor and in consequence considerable subsidence has taken 
place, though so far not in the bed of the stream itself. 

It is, however, feared that subsidence may result, due to fire in 
these seams on the western side having travelled eastwards and 
spread to below the Kari Jor. Collapse of the stream bed would 
entail the grave danger of flood-water from the stream entering the 
workings and flooding collieries to the dip. 

The coal was first set alight in old coal quarries to the west, 
where these seams «were opened up. These quarries formed a con- 
venient dump for soft coke rubbish, and some of this, being still hot 
when tipped in, set fire to the coal in the quarry, and so spread down 
the seam along galleries which had been driven from the quarries. 

Efforts are now being made to damp out the fires and pack the 
workings by sluicing sandy clay and water down bore-holes into the 
burning seams on the west side, and if these are successful, subsidence 
of the stream bed and consequent flooding will be averted. 

In the event of their non-success, three schemes had been sug- 
gested for dealing with the flood-water of the Kari Jor, (i) to take 
the river discharge over the section of the bed where subsidence 
was to be expected, by a suspension bridge carrying pipes of large 
diameter, or a suspended concrete aqueduct ; (ii) to pass the flood- 
water below the threatened workings in an inverted siphon ; (iii) by 
making a diversion of the Kari Jor on the eastern bank. 

Dr. Fox’s objection to the first scheme is that the foundations 
of at least one of the piers of the suspension bridge would be in 
jeopardy from the subsidence, and to the second scheme that the 
siphon would immediately silt up in a flood, as the water in it would 
become ‘ dead and the water coming down the stream could 
hardly set it in motion. The third scheme he considered the most 
promising, but the diversion itself would be subject to the same 
risk of’ subsidence as the main bed. 

The Kari Jor, though almost dry in the dry season, is supposed 
to carry a flood discharge computed at five mUlion gallons per 
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minute, with a depth of 7 feet across the bed, which is nearly 150 
feet wide hi places. The river has a straight course over a relatively 
smooth rocky bed over the danger belt and for some distance above 
and below it. 

Pr. Fox recommends that active flushing in of sand and water 
should be energetically pursued to check the fire, and that the 
existing levee on the west side be increased in height and width by 
accumulating a large amount of sand and debris on it, to maintain 
it if collapse begins. Should subsidence begin in the rocky bed of 
the river, he believes that it will be effectively countered by choking 
the subsided portion with rock, stones and mud, with the object of 
keeping the channel of the Kari Jor as straight and smooth as pos 
sible, to avoid any checking uf the current. If this is maintained 
when the floods come down, Dr. Fox thinks that even during spates 
any largo holes can be choked by debris fed in from upstream by a 
gantry turned to overhang the stream just above the danger zone, 
but a large amount of material should be accumulated in readiness. 


Copper-ore. 

53. Near the 5th milestone on the Thabeitkyin-Mogok road, a 
vein of copper-ore reported to contain gold occurs in the limestone. 

u Some years ago a pit was sunk and samples 

Mogok area, Burma. u i mt « i 4 , , rl 

taken by the ituby Alines Company, Ltd. lhe 

venture w T as not, however, proceeded w r ith. 

54. In the course of his work in the Bankura and Manbhum dis- 
tricts, Dr. A. K. Dey found traces of copper-ore in the form of 

B . chalcopyritc and malachite in the phyllite iu 

Bengaf^and Manbhum the stream bed south of Sarengarh (22° 57 ' : 
district, Bihar and 86° 44') in Bankura, south-west of Kantagora 

fSig * (22° 58' : 86° 42') in Manbhum, near Nilgiri 

(22° 57' : 8fi° 43') and in the dumps from a prospecting trench along 
a fault-rock north of Narainpur (22° 58' : 85° 44') in the Bankura 
district. 

Corundum. 

55. Dr. P. K. Ghosli was deputed to report on the corundum 
deposits at Uppinangadi (12° 50' : 75° 16') and the neighbouring 

villages of Hirebandadi and Bajathyr in the 
Madriu?* 101 * Puttur tahsil, Mangalore district, Madras Pre- 

sidency. The corundum occurs as a detrital 
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deposit in the alluvium in the valleys and beds of the tributaries of 
the Netravati river. The amount obtained by panning, however, 
is scanty and the prospects of obtaining commercial quantities of 
corundum are poor. 

Engineering and Allied Questions. 

56. Following a request by the authorities of the Bengal-Nagpur 
Railway, Dr. C. S. Fox, in July 1935, reported on the advisability of 
lining the lower, more recently constructed 
Bengal-Nagpur Railway. tunne ^ ( oae the ‘ Saranda * tuimeis) situated 
between miles 218 and 219 on the Main Line 
of the Bengal-Nagpur Railway, that is, about 25 miles along the 
line south-west from Chakradharpur (22° 41' : 85° 38'). The tunnel 
in question is about 3,500 feet long and is aligned somewhat to the 
west of, and about 25 feet lower than an older tunnel on the Up line 
for Nagpur. It was ^opened about six years ago. During the past 
five years, trouble has been experienced at intervals owing to rela- 
tively minor rock-falls from the roof and sides of the tunnel. An a 
result, several sections of the tunnel have been lined with brickwork. 
The work of lining the w'hole length of the tunnel w^as contemplated 
at the time of Dr. Fox’s visit. 

He observes that the rocks encountered in the tunnels consist 
mainly of phyllites of the Iron-ore series, 1 some being carbonaceous, 
others calcareous, whilst pyrito was commonly included. The rooks 
have a pronounced slaty cleavage running mainly between W.N.W. 
and W.S.W. to E.N.E. and E.S.E., whilst other joint planes also 
occur, so that in places the rock is badly shattered. 

Dr. Fox considered, however, that in general the rock appeared 
to be relatively sound and that serious falls are unlikely provided 
the tunnel lining is completed as at present sanctioned, though in 
certain portions where the rock is decomposed, a stronger lining may 
be necessary. 

In addition, Dr. Fox noted the possible corroding effect of acid 
solutions resulting from the oxidation of the iron pyrites that is 
included in the phyllites. He suggested that this factor might be 
largely eliminated by taking steps to minimise percolation into the 
tunnel. With this object in view, he suggested (a) that any water 
entering the old (higher) tunnel be drained out of that tunnel and 


II. C. Jones, Mem. Qeol. Sure. Ind,, LXIII, Pfc. 2, p. 193, (1934). 
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thus be prevented from percolating Jfwn through the strata towards 
the new tunnel, and (6) that the surface above the tunnel and in its 
vicinity be efficiently drained by artificial channels. 

57. At the request of the Chief Commissioner of Railways, Mr. 
W. D. West included in his preliminary report on the Quetta earth- 
quake a section discussing the safety of the 

Chilian* 1 * tul,n€l ’ Ba,u " Khojak tunnel, near Chaman, in the event of 
an earthquake in that region. The Khojak 
tunnel is nearly two and a half miles long, and its western end is 
less than a mile and a half from a fault which has been the focus of 
several severe earthquakes in the past, notably the Chaman earth- 
quake of 1892. 

It has long been thought that the intensity of the long waves 
diminishes in depth, but until recently little accurate research has 
been carried out in the matter. Recent investigations in Japan, 
however, have shown conclusively that the amplitude of the wave 
motion decreases with depth, being shown in one experiment to 
decrease at a depth of 500 feet to about -37 of what it was at the sur- 
face. This fact probably accounts for the manner in which deep 
tunnels so frequently escape severe damage during an earthquake. 
In the Quetta earthquake, the Nishpur tunnel, situated within the 
tract of country most severely disturbed, remained undamaged. 

As regards the Khojak tunnel, Mr. West is of opinion that, as it is 
lined throughout with brick or stone masonry set in a cement 
mortar, and that as it is more than 200 feet below the surface of 
the ground for over 9,500 feet of its total length of 14,000 feet, further 
reinforcement docs not seem to be necessary. He recommends, 
however, that the engineers of the North-Western Railway should 
examine the first 1,000 feet of the tunnel at each end to ascertain 
its condition, and to strengthen it if they think it necessary. 

Gem-stones. 

Diamond . 

58. About the beginning of August 1935, a diamond said to be 
an inch long, half an inch wide and a quarter of an inch thick, of a 

pink colour tinged with blue, is reported to 
Madr2» ta * Wr *****' have been picked up by a cultivator of Koa- 
ganapalli village (15° 11' : 77° 33'), Anantapur 
district* while ploughing, and was sold in Bombay for Ra. 6,600* 
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Konganapalli is north-east of and olosc to Patakottaohcru Rail- 
way Station near Qooty. It lies 15 miles north-east of Wajra 
Karur, a well-known diamond locality. 

Ruby and Sapphire. 

59. Dr. Iyer reports that in the area west of the Kin Chaung, 
although crystalline limestone and granite contacts occur, precious 
stones are only occasionally found. A good 

Nytungblntha^Bifrina?' 1 ru V “ sported to havo been found near 
Kyetsaungtaung (22° 60' : 96° 2'), south-west 
of Wubyudaung, whilst illicit mining is said to yield an occasional 
stone near Kyaukkyi (22° 59' : 96° 9'). Recently in the stream 
north of Nyaungbintha (22° 53' : 96° 10') gem mining was prevalent, 
and a few good stones are reported to have been obtained. 

• Gold. 

GO. Cold has been known by the local inhabitants to occur in 
the Paunglaung valley from historical times and just before the 
annexation of Upper Burma it was fairly exten- 
Upper" Burma! vaMeJr ' sively worked by Chinese, probably contem- 
poraneously with Chinese lead-silver activities at 
Bawdwin in the Northern Shan States and at Mawson in the Southern 
Shan States. The method employed for the extraction of gold was 
to a large degree similar to that used for the winning of lead-silver 
ores in other places. It consisted of sinking a large number of 
closely spaced pits in selected areas. The floor of the valley in 
sheets 93D/11-15 and D/12-16, roughly from latitude 20° 16' south- 
wards, is, according to Mr. Soudhi, covered by a thick series of 
coarse pebble and silt beds deposited by the Paunglaung stream, 
probably in Pleistocene times when it was much larger than at 
present. The coarser nature of tbe more basal of these deposits 
points to the torrential nature of the river’s early days. After 
reaching its base level of erosion it must, in sub-Recent to Recent 
times, have been rejuvenated, as it has cut through these deposits 
and begun to erode the solid rocky formations below and only the 
remains of the former more extensive pebble and silt beds now 
persist.- These occur in stretches on the concave sides of the larger 
bends of the stream. As the valley of the Paunglaung chaung is 
comparatively narrow the width of these raised gravel deposits is 
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restricted and although the highest levels reached by them may 
vary from SO to 50 feet, the more general level is from 15 to 20 feet 
above the present level of the stream. At the base of these deposits, 
i mmedia tely overlying the upturned edges of the sedimentary series 
of doubtful age, there is a fairly constant pebble bed of about three 
feet in thickness, which appears to carry the main values, although 
the higher beds of this deposit are auriferous to some extent. The 
Chinese, in sinking shafts, thousands of which exist in the Paung- 
laung valley, seem always to have had this basal bed as their 
objective. • 

Besides in this pebble bed, gold is present in small quantities in 
the bed of the stream itself and also in the beds of many of the 
smaller tributary streams. For the most part it occurs as fine dust 
or flakes, but nuggets larger than a pin-head are, rarely, found. 
There are a few small villages in the valley and some of the inhabi- 
tants practise gold-washing during certain months of the year. It 
does not, however, bring them such an attractive return as to induce 
them to make it a whole-time occupation. 

All the localities visited by Mr. Sondhi lie cither in the above- 
mentioned gravel or in the stream beds, over a wide area and under 
so diverse conditions that it is difficult to come to a definite con- 
clusion as to the origin of the gold. In the Paunglaung valley small 
exposures of diorite were met in two places, ono near the northern 
end of sheet 93D/12-16 and the other near Nanpa in the south-west 
corner of sheet 930/11-15, and their existence at one or two places 
near Taloktwin is suspected. If the origin of the gold is associated with 
these intrusions, as happens in the case of similar rocks at Mwe-daw 
to the north in sheet 93 D/10-14, the existence of the metal in the 
tributary streams away from the main valley is difficult to explain, 
unless a widespread network of intrusions, of which there is no 
visible sign, is presumed. The igneous belt on the west of the sedi- 
mentaries, represented by granite and porphyry, cannot be the 
source of the gold, as the known localities become less and less in 
that direction and practically end before the granite outcrops are 
reached. It is Mr. Sondhi’s opinion therefore that the principal 
source of gold in the Paunglaung valley is to be sought in the sedi- 
mentary rook formation to which the drainage of the stream is 
mainly co nfined in this area. It must be noted however that this 
opinion is. based on rapid traverses mostly along the strike of 
the rocks, and may have to be modified when a larger area is 
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systematically mapped and when geological conditions are better 
known than at present. The fact remains that the main gold values 
lie in the basal pebble bed of the raised river deposits that cover 
the floor of the Paunglaung valley. 

61. Gold is said to occur south of the 8th milestone on the Tha- 
beitkyin-Mogok road, where the debris of a broken quartz reef was 

noted by Dr. Iyer. The soil of the vicinity 
Mog“k road?Bu b ™af in 18 generally collected by the villagers after the 
rains and small quantities of gold are obtained 
by washing. . 

62. Gold occurs in river gravels along all the streams south of 
Malkanagiri, in the Malengar river, and in the tributary of the 

Sankani running south-east from near Masenar. 
Produces Cenlfal The source of the gold is uncertain. It can be 
recovered economically only by the local gold 
washers. . 


Graphite. 

63. Graphite occurs distributed throughout the Mogok area in 
the crystalline limestones, calciphyres, garnet-gueisses and khonda- 

lites. South-west of Wabyudaung (22° 52' : 
Mogok area, urma. ggo l ar g e pockets of graphite have been 

found in the gneiss and pegmatite. Attempts were made to work 
these deposits some years ago, but were soon abandoned. Small 
pebbles of graphite debris occur on the surface of the ground and 
in the streams in the vicinity of the occurrence. 

64. Dr. P. K. Ghosh was deputed to visit the old graphite mines 
East Qodavery district, in Rekapalli firka, Bhadrachalam taluk, East 

Madras. Godavery district, Madras Presidency. 

He reports that there are two extinct graphite mines at the 
south-east flank of Puli Konda (17° 33' : 81° 26') and the northern 
flunk of Bacha Konda (17° 32' : 81° 25') respectively, and also 
several shallow pits. The graphite has also been found as a detrital 
deposit in a pocket 3 feet by 9 inches by 1£ inches in the 
alluvium in the southern flank of Sutru Konda, l£ miles to the 
west of Puli Konda. The mines were operated by Messrs. Binny 
•#' and Co., Madras, through their agents the Godavery Coal Co., Ltd., 
Cocaaada, but no details of the volume of the business are avail- 
able. 
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The country-rock is formed of the khondalite series, tilted 
vertically and striking N.N.E.-S.S.W. and injected by granite 
and pegmatite veins. From his examination of the old mines, 
Dr Ghosh concluded that the workable graphite deposit occurred 
as definite N.N.E.-S.S.W. bands, one to two feet in width and 
40-50 feet in length, in the khondalite series. He believes that these 
bands represent original intercalates of carbonaceous impurities since 
altered by metamorphism into graphite. 

The old mines are practically exhausted but there is a likelihood 
of workable amounts of graphite being present in Sutru Konda 
and its neighbourhood, since large bladed graphite crystals have 
been found as a detrital product in a pocket in the alluvium in this 
locality. 


Gypsum. 


65. Occurrences of gypsum in the neighbourhood of Raj pur and 
Jharipani, between Mussoorie and Dehra Dun, have been known 


Dehra Dun district, 
Tehrt Garhwal State, 
United Provinces. 


for over a century 1 . Mr. J. B. Auden states 
that the gypsum is located in the Lower and 
Upper Krol limestone. He has found another 


occurrence of gypsum on the north bank of the Song river, 600 
yards W. N. W. of Sera (sheet 53 J/3 : 30° 18' : 78° 14') which 
is just within Tehri Garhwal State. The gypsum occurs there as 
lenticlcs replacing the dark magnesian limestones of the Krol D 


stage. The lenticles are arranged parallel to the bedding and 
average about one foot in thickness and three feet in length. The 
gypsum is fairly pure, though it contains occasional nodules of 
unreplaced limestone. The associated Krol shales are covered with 
an efflorescence of magnesium sulphate. On the south bank of 


the river, opposite Sera village, is found a sulphur spring which 
doubtless has some genetic connection with the gypsum on the 


north bank. 


Iron-ore. 

66. Deposits of iron-ore were noted by Mr. Orookshank both 
on the east and the west side of the Bailadila ridge. Average 
specimens taken from these contained 68*79 per cent, of iron. 

1 Bibliog. Ind. Goal. Mid Phys. Goog., Annotated Index of Minerals of Economic 
Value, pp. 230, 231. (1918). 



44 


Records of the Geological Survey of India. [ Vol. 71 . 


No estimate of the quantity of ore present is available as the 
mapping of the area is not yet complete, but it can be said with 
certainty that the deposits are both rich enough 
PrOTto««. St * te ’ Cen<ral large enough for exploitation. Isolation 

alone prevents their utilisation. 

Deposits of vanadium-bearing titaniferous iron-ores from 
southern Dhalbhum and northern Mayurbhanj have recently been 
Mayurbhanj State investigated. The V a 0 3 content of these 

and Dhalbhum, Bihar ores, varying from 06 to 6-0 per cent., is 
and Oriesa. ver y capriciously distributed, and depends 

mainly on the presence of a new mineral variety, vanado-magnetite, 
which occurs in them. The largest deposit is near Kumharoubi 
(22° 18' : 86° 19'), in Mayurbhanj State, where there is at least 
one millio n tons of debris scattered over the surface of the hill 
slopes. Until very careful close sampling is done, it is not possible 
to say what grade of V a 0 3 could be obtained from here. The country 
extending south towards the Simlipal jungle has also not been 
surveyed, but the indications are that these deposits are likely to be 
found to the south, as the basic igneous rocks with which they are 
associated continue in that direction. It may be remarked that this 
area deserves close prospecting and thorough sampling before dis- 
carding it as a likely source of vanadium. It should be under- 
stood, furthermore, that as this is the only high grade (probably) 
type of vanadium-bearing iron-ore known, a suitable method of 
extraction would have to be developed. The solubility of the 
vanado-magnetite suggests that a wet process may be a likely line 
of investigation. 


Lead-ore. 

67. Galena is reported by Dr. M. R. Sahni to occur about five 
miles west of Narnhu in the bed of a small hill stream known as 
Mokso-nga-pan (21° 46' : 96° 41') in the 
Sh a n*slat’e» S#uttiern Southern Shan States in Sheet 93 C/9. At 

the time of Dr. Sahni’s visit the entire hill- 
side had slipped and choked up the dry bed of the stream and no 
specimens of ore could be found. Blocks of slickensided rook are 
common and in Dr. Sahni’s opinion there is no doubt that a fault 
crosses the stream-bed hem and that the occurrence of ore is con- 
nected with it. 
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68. Near the 12th milestone on the Thabeitkyin-Mogok road, 
Dr. Iyer reports that a vein of quartz containing galena cuts a 

, ridge formed of crystalline limestone and calc- 

M^&ySlniS^ 8 neis8 ’ and tl,at P ros P ectin 8 has been carried 
out on this vein within comparatively recent 
times, as may be seen from the pits sunk in it. The galena occurs 
as streaks in the quartz and is reputed to contain a little silver. 

69. Dr. A. K. Dey noticed a few crystals of galena in a small 
quartz vein occurring in a paddy-field about half a mile W. N. W. 

of Kama (22° 53' : 86° 44'). No exploratory 
BengaL Ur< * work has been done on the deposit, which 

appears to be more of academic, interest than 

commercial value. 

Lepidolite. 

70. A visit was made by Mr. Crookshank to the area where 
lepidolite had been found during the previous field season. Two 

deposits were mapped. The one occurs about 
ProvIncc8. Sfate ’ Central 400 yards south of Mundval (18° 39' : 81° 56'), 
and extends east-west about 300 yards. A 
prolongation of this deposit was noted along the same strike about 
400 yards further west. 

A richer looking occurrence was noted on the face of the hill 
about 600 yards south by west of Mundval. The pegmatite in 
which the lepidolite occurs is about 30 feet wide by about 70 yards 
in length. The lepidolite is confined to 15 feet in the centre of 
the pegmatite. It forms large boulders separated by a network 
of veins and minor boulders. All these are embedded in brittle 
white quartzite. 

A shallow trench was cut across the pegmatite in order ,to ascertain 
the percentage of lepidolite present. It was estimated that if the 
whole lopidolito-bearing part of the pegmatite was extracted, about 
15 tons of lepidolite would be obtained for every foot in depth of 
pegmatite extracted. For this output about 90 tens of useless 
quartz would have to be taken out also. 


Petroleum, 

71. Charge of the office of the Resident Geologist, Yenang- 
yeung was hold by Mr. E. J. Bradshaw until his departure on leave 
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on the 21st April and after his return from leave on the 9th 
December. Charge of the office was held by 

sSSSSL,. KS" *• 1- «• aw* Mr. b»s.w. 

absence on leave. The Resident Geologist 
was consulted on technical matters arising out of the administra- 
tion of the oilfields and on problems relating to leasing and de- 
velopment. Routine work included advice on the drilling and 
abandonment of wells and the storage and measurement of oil. 

During the year the Resident Geologist was consulted on techni- 
cal matters during the preparation of draft Rules under the Burma 

Draft Rules under the 0ilfields Act > » amended by Burma 

Burma Oilfields Act, Act No. VII of 1933. The draft rules, - whose 
purpose is to give effect to the objects of the 
Burma Oilfields (Amendment) Act, 1933, were completed during 
the year and have since been published for opinion and criticism. 


Natural Gas. 

72. In consequence of a request made by the Government of 
Bombay in the Revenue Department. Dr. P. K. Ghosh revisited in 
August and September, 1935, the fourth bore- 
dls?rlc{ ia Botnbay nC<,a,>ad hole ncar Sonaria tank, about lj miles to the 
west of Gogha in the Ahmedabad district 1 . 

As a result of the visit, Dr. Ghosh recommended that the boring 
operations commenced by a private firm in February,. 1934, should 
be discontinued, as the locality chosen for boring was situated 
almost at the bottom of a syncline and was fairly close to the third 
bore-hole, reported on by Dr. Ghosh in 1932, which has been dis- 
charging an uninterrupted flow of gas since 1921. Moreover the 
locality in question was not one of the six sites which, on structural 
grounds, Dr. Ghosh had selected in 1932 as suitable for exploration. 

According to Dr. Ghosh, the data obtained from the bore-hole 
indicated that there are two layers of gas-sand at 841-845 feet and 
957-960 feet respectively, the latter being perhaps a continuation 
of the gas-bearing stratum met with at the third bore-hole at Gogha. 
As is to be expected, the amount of gas emitted is scanty ; it is 
issuing as small bubbles with a fairly copious supply of water. The 
evidence is not clear as to whether the gas-sands are independent 

» See 1 General Report for 193? * Rtc. OeoU Surv . Ind^ LXVJII, pp. 42*44, (1934). 
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of water ; the simultaneous issue of gas and water may be due to 
the seepage of water along the sides of the bore-hole pipes from 
higher horizons. It is essential that the gas horizon should be 
kept perfectly watertight. Hence, in future operations, all the 
water-sands should be cemented off with the progress of the bore- 
hole. 

Unsatisfactory as the Sonaria bore-hole is from the commercial 
point of view, it has at least served to confirm Dr. Ghosh’s views 
concerning the patchy distribution of gas-sands in this area {at 
Gogha only one gas-sand was found, while at Sonaria tank there 
are two), and the extension, although in a very attenuated form, 
of the Gogha gas-field at least up to the Sonaria tank site. 

The records of the bore-hole have not added substantially to 
our knowledge of the gas-bearing potentialities of the area. Dr. 
Ghosh does not think it worth while putting down bore-holes in 
the Gogha anticline as the gas-content of the anticline must be much 
reduced by now. 

As regards the other anticlines, viz., Bhumbli, Rampur, Ratanpur 
Nava, Kuda, Avania and Akvada, it yet remains to be proved that 
they contain gas in commercial quantities, although such a possi- 
bility certainly exists. Accordingly, if it be decided to pursue 
the investigation further, Dr. Ghosh recommends the sinking of 
bore-holes near the crests of these anticlines in the first instance. 
From the results obtained from these bore-holes, a better idea 
will be formed of the gas-content of the Tertiary belt in the north- 
eastern part of Kathiawar. 

In the bore-hole situated at Hajad in the Ankleshwar taluh. 
Broach and Punch Mahals district, Bombay, on the east coast of 

Ankleshwar taluk t ' lc °* Cambay, Eocene Nummulitic lime- 

Broach and Panch stone was met witli at a depth of 30 feet, and 
Makals boring was continued in the Nummulitics to a 
depth of 180 feet, when further work was discontinued as a result 
of Dr. Ghosh’s advice. Dr. Ghosh considered it advisable for 
work to be restricted to Gaj sediments in the first instance, as the 
gas on both sides of the Gulf has so far been obtained Lorn sediments 
of this age. 

Salt. 

73. During the Pujah holidays in October, Mr. E. R. Gee visited' 
tho Salt Range, Punjab, in order to advise the Northern -India 
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Salt Revenue Department on certain points in connection with the 
exploitation of the rock-salt resources of that area. 

In the Mayo Mine, Khewra (32° 38' : 73° 1') he observed that, 
in the south-eastern part of the mine, the new 23 incline has proved 
the Middle Pharwala scam and that cross-cuts 
Punjab 0 M,ne * Khewr *’ were being driven in that seam tc the east 
and west. He advised the driving of an ex- 
ploratory drift towards the south from this cross-cut near chamber 
25 in order to prove the thickness of the seam. In the Pharwala 
development tunnel he noted that the recent extension had passed 
through the Sujowal seam into the Buggy seam, though the division 
between the two seams is here less definite and the seams, so far 
proved, are of poorer quality than in the more western workings. 

At Kalabagh, (32° 58' : 71° 33'), Mr. Gee examined the explor- 
atory drifts that are being driven near Kalabagh town. Drifts 
have been excavated from four different points 
Kalabagb, n]a . au( i ; j n three of these, seams of good quality 

salt have been proved. Extensions to the drifts were recommended. 

74. The Northern India Salt Revenue Department propose to 
have certain areas at Khewra, Makrach (32° 40' : 72° 53') and 
Proposed topograph!. Kalabagh, surveyed on a large scale during 
cal surveys in the Salt the cold weather, 1935-36. Mr. Gee had re- 
*“ n 8e» commended exploratory drifts for rock-salt in 

these three areas and while in the Salt Range this year he advised 
on the extent of the areas that should be surveyed. 


Silver (see Lead-ore). 

Tin-ore. 

75. Dr. Iyer reports that cassiterite has $cen found in the peg- 
matite dyke at Sakangyi (22° 54' : 96° 21') in the Mogok sub- 
division, in association with quartz and topaz, 

Mogok area, Burms. ^ u t that the occurrence is only of scientific 

interest. Columbite has also been reported from the same peg- 
matite. 

Water. 

76. At the instance of the Commissioner, Federated Shan States, 

Mr. V. P. Sondhi was deputed to examine the 
and" Utkaw, "southern possibilities of tube-well water supplies for the 
Slum State*. * towns of Loilem andLoikaw. 
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According to Mr. Sondhi, Loilera (20° 55" : 97° 34', sheet 93 H/9-13) 
is situated at a height of 4,200 feet above sea-level in the heart of a 
well-defined synclinal basin composed of Silurian rocks, comprising a 
number of series and stages from the Valentian to Hercynian. Litholo- 
gically the rocks are divisible into flaggy shales at the bottom, phacoi- 
dal limestones in the middle, and soft mudstones at the top. The 
bottom shales are best exposed near the village of Panglikawkwo, 
E. S. E. of Loilem, where they dip to the west at 60° and 
have an estimated thickness of 150-200 feet. The overlying phacoi- 
dal limestones are well-bedded and tabular, and have strongly 
influenced the topography and drainage of the area, — the topo- 
graphy being pock-marked by a large number of circular funnel- 
shaped swallow-holes, and the drainage largely underground. East 
of Loilem they dip steadily in a westerly direction at 60° 
and their counterpart to the west of Loilem is represented by the 
sharp hill's and swallow T -holes west of the Military Police, lines where 
the limestones dip to the east at 50°. The thickness of these beds is 
estimated to be slightly over 2,000 feet. 

The mudstones which overlie the limestones are the youngest 
rocks of the syncline ; with the exception of a few intercalated 

strong bands of limestone their character as regards grain and com- 
position is very much the same throughout their thickness, which 

is estimated to be not much less than 2,000 feet. 

The geological structure of Loilem being that of a syncline, in 
which a thick scries of partially fissured limestones is enclosed 
between a lower and an upper impervious layer of clayey rock 

formations, theoretically provides ideal conditions for an artesian 

or sub-artesian supply from wells located along the axis of the 
syncline. Tapping a supply from near the base of the limestones 
is not, however, practicable at Loilem, as a bore-hole, to reach an 
effective depth, would have to penetrate too deep to be within the 
financial resources of the town. Financial objections also preclude 
the Utilisation of water by pumping from the artificial lake which 
lies south of the Military Police lines, and the piping of water from 
a perennial spring which emerges 2\ miles W. N. W. of the town. 
For practical purposes therefore the upper mudstones are the only 
rocks which can be considered. These possess very poor permeabil- 
ity and a system of water supply, such as a tube-well, where 
free permeability is an essential factor, is unsuited to them. The 
present dug wells at Loilem, which are mostly fed from the more 

9 
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permeable surface soil and sub-soil, yield enough water for the 
requirements of the town so long as the sub-soil remains saturated 
with meteoric waters. With the advance of the dry season, when 
the sub-soil is drained and seepage is confined to the fresher rocks 
below, the yield becomes very small. The flow into a well in such 
conditions is in direct proportion to the seepage surface tapped 
by it and in a tube-well such surface is naturally considerably 
reduced. It is obvious therefore that a tube-well cannot be re- 
commended to replace the existing dug wells for the water-supply , 
of the town. In the circumstances Mr. Sondhi recommends the 
improvement of the existing type of wells by increasing their depth 
and diameter and also by running infiltration galleries in suitable 
directions, so as to increase their seepage surfaces and storage 
capacities. 

Mr. Sondhi thinks that this supply could be supplemented in 
individual cases by the collecting of rain water from the corrugated 
iron roofs with which most of the buildings of the town are provided. 

Loikaw (19° 40' : 97° 13' — sheet 94 E/2), is the largest town of 
the Karenni States and is built on the banks of the chaung 
which flows from the well-known Inle Lake. The oldest rocks of 
the area are represented by a series of mudstones of a deep red 
colour exposed on the western slopes of the hills to the south of 
town and also, in a fresher state, in the stream itself. These are 
unconformably overlain by Plateau Limestone which occurs in the 
form of sharp crags and rugged hills. Both these formations are 
covered by the thick mantle of lacustrine deposits of the flat Loikaw 
plain. At Loikaw these lacustrine deposits are between 70 and 
80 feet thick and have been entirely cut through by the Balu chaung 
exposing a long line of scarp faces on either side of the stream. 
They ore composed of poorly consolidated clays and loams of a light 
colour, without any visible bedding, and contain iron salts which 
give rise to a highly lateritised soil. A surface study and well 
records do not give any indication of the existence in them of freely 
permeable, coarse-grained beds, such as sand or pebble beds, although 
such deposits are liable to occur in shallow water deposits of this 
nature. In the absence of such evidence Mr. Sondhi cannot advise 
the sinking of a tube-well except for purely experimental purposes. 

The only other source of water-supply available is the raising 
of water from the Balu chaung. This is a source that may best 
be left to the local Public Works Department,, to investigate. Be* 
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g&rding tie present water-supply from dug wells, Mr. Sondhi remarks 
that during the rainy season the water table is practically level 
with the ground surface and the few wells north of the Balu chaung 
are full to the brim. With the advance of the dry season the water 
table drops steadily with the consequent drop in the water level 
in wells until, towards the middle of the dry season, the wells are 
dry. The general direction of the ground slope is to the west, 
towards the Ya lake, and wells in this direction are the last to dry 
up. On the extreme west the Ya lake retains a sheet of water 
throughout the year and its banks are always green and marshy. 
The level of this lake therefore appears to represent the level of 
permanent saturation. If this be true, then none of the present wells 
reaches this zone and all derive their supply from a temporary 
saturation of the lacustrine deposits in the rainy season. Another 
reason why the zone of permanent saturation can be expected to 
be near the level of the Ya lake is that, in a poorly consolidated 
homogeneous deposit like that at Loikaw, maximum concentration 
of water, may normally be expected near its base where it lies upon 
the well-consolidated impervious mudstones, and this latter deposit 
cannot be Far below the level of the lake. In view of these con- 
siderations Mr. Sondhi suggests that the present wells do not reach 
the zone of permanent saturation and that at least one well should 
be sunk deep enough to reach the base of the lacustrine deposits 
to ascertain the conditions of water concentration there. 

77. During the field-season 1934-35, Mr. V. P. Sondhi reported 
on the waterless tracts of the Lower Chindwin district. These 
are situated either on the Irrawadian series 
tr!ct!1Kirinii!” dW,n d,S " (Upper Tertiary) disposed in a synclinal basin, 
or on alluvium ; of the latter there are deposits 
of both older and younger ; the former crops out in certain localities 
only and is often covered by younger alluvium and a thick soil 
cap. It • does not form a good source of underground water, and 
most of the waterless tracts east of Monywa are situated on it. 

Tube-wells which go through the alluvium to tap the water 
iu the Irra wadis may be ruled out, as the water in the Upper Ter- 
tiaries in Upper Burma is always saline and usually impotable, and 
in the alluvium here the limited percolation area of a tube-well 
would not give an adequate supply. 

Mr. Sondhi discusses the various areas in detail and his general 
conclusions are to the effect that amelioration of the situation is 

» 2 
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to be sought in sinking shallow wide-diameter wells, or by widening 
the existing ones and running infiltration galleries at any water- 
bearing horizon met with. Such wells, it would appear, do not 
usually need to exceed 30 feet in depth, though in two cases sweet 
water has been struck at about 80 feet. 

Surface tanks are, of course, useful, but should be located in 
comparatively narrow valleys, preferably with steep gradients, and 
the surface area should be as small as possible in proportion to 
capacity, to reduce the loss by evaporation. 

78. In April, Mr. West paid a short visit to Rewa State to investi- 
gate the possibilities of increasing the water available for irrigation 
in the northern part of the State. The area 
JST Stote ' Cenlr#I investigated comprised the four tahsils of Satna, 
Rewa, Mauganj and Sirmaur. This area is 
part of a level elevated plateau, bounded on the south-east, by 
the Kaimur range, and on the north and east by the escarpment 
which overlooks the plains of Allahabad and Mirzapur. The 
gentle northern slope of the Kaimur range gives rise to a number 
of streams flowing northwards across the plateau. !£Jie rainfall 
averages about 42 inches a year ; but, owing to the scarcity of 
vegetation in this part of the State, the rain, as soon as it falls, 
rapidly runs off the ground into the streams and rivers, and is thus 
to a large extent lost to the State. 

The geological structure of this part of the State is simple. It 
is a very shallow trough of Upper Vindhyans pitching very gently 
to the west. The centre of the trough is formed of the Lower 
Bhander sandstone, followed outwards successively by the Bhander 
limestone, the Ganurgarh shales, and the Upper Rewa sandstone. 
An examination of the water-bearing properties of each of these 
groups, as judged from the supply of water in the wells, showed 
that the only group likely to contain much water is the Bhander 
limestone. Since this group is underlain by impervious shales, the 
conditions appear to be favourable for the accumulation of under- 
ground water within the limestone. The volume of water which 
may be stored in this way is, however, rather problematical. In 
the first place the trough is so shallow, especially on its north side, 
that the conditions favourable for the storage of water, which are 
dependent on such a structure, can only be held to obtain to a very 
limited extent. In the second place, the limestone in question is, 
for the most part, so massive that the volume of water that it is 
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capable of storing is likely to be limited. To determine to what 
extent these limitations are serious, Mr. West has suggested that 
the two big wells by the new guest house at Rewa should be thorough- 
ly tested by continuous pumping with efficient electric pumps, 
noting the rate of recovery of the wells. In addition he has recom- 
mended that three new deep wells be constructed in the centre 
of the trough. One of these may be constructed by deepening tho 
well at tho power house at Satna. A second should be constructed 
near Rampur on the Rewa-Satna road, and a third should be put 
down near Amilki, between Rewa and Govindgarh. These three 
wells should also be thoroughly tested. It might be thought that 
for the purpose of these experiments tube-wells would be easier 
and less expensive to construct than wells. But in view of the 
fact that the rate of flow of water within the Bhander limestone 
is likely to be slow, the very much greater surface provided by a 
large dianieter well will be more efficient in supplying water from 
such strata than a narrow tube-well. 

Summarily, while Mr. West is rather doubtful if the large amount 
of water required for irrigation can be obtained in depth from 
these rocks, he considers that in view of the great benefit to be 
obtained from an increased supply of water the tests recommended 
by him should be carried out. 

79. At the request of the Chief Engineer, Irrigation Develop- 
ment, Mr. Auden was deputed in conjunction with Dr. McKenzie 
„ . . „ Taylor, Director of Irrigation Research, Pun- 

bad districts, United jab, to advise on problems connected with a 
Provinces. scheme of tube-well irrigation in the north- 

western districts of the United Provinces. Tho Irrigation Depart- 
ment has embarked upon an extensive schomc of state irrigation 
from tube-wells, driven by Ganges Grid electricity. The final 
development will entail the running of 1,500 1| cusec wells for 
3,000 hours in the year over a total area of 3,600 square miles. 
The problem was whether or not suoh pumping would have a dele- 
terious effect on the ground- water supplies of the districts con- 
cerned. The factors governing the supply of water to the ground 
an : — (1) local rainfall; (2) slow seepage from the Terai, where 
the veiTifiOl is higher ; (3) seepage from canals and canal-irrigated 
lands ; and seepage from the areas irrigated by water pumped out 
from the tube-wells. 



54 ’ Records" of 'the Geological Survey 'of India. [Vol. 71. 

* •* 

Dr. McKonzie Taylor is concerning himself with a statistical 
examination of the rainfall and water-table records, with the in- 
fluence of seepage from canal-irrigated lands, and with accurate 
laboratory determinations of the transmission co-efficients of the 
water-bearing sands. 

Mr. Auden emphasises that the areas in which tube-well pump- 
ing is confined should not be considered as isolated units indepen- 
dent of the neighbouring areas where there is less demand for water 
drawn from the ground, but that they should be regarded as part 
of the Gangetic alluvial system, which, east of the submerged ex- 
tension of the Aravalli range from Delhi towards Delira Dun, occurs 
in a single basin almost certainly without underground barriors 
of any magnitude. While rainfall is probably the dominant factor 
in controlling the level of the grouud-water in individual districts 
it is a safe conclusion that the continuity of the alluvium in this 
basin permits the greater rainfall supply of the Terai belt being 
operative as a mean? of replenishment in the area to the south. 
A study of the tube-well records shows that sands predominate 
over clays and also that correlation is very seldom possible between 
the strata of even closely situated wells. The strata are lenti- 
cular, and the predominance of sands suggests that the clays should 
bo considered as lenticles enclosed within a more general matrix 
of the sands. This indicates that tlio water in the sands occurs 
as a continuous reservoir, which must be connected with the strata 
below the Terai where the rainfall is greater. Even assuming the 
most unfavourable conditions— an annual rainfall of 20 inches 
(which is the average of three different periods of three consecutive 
years of lowest rainfall at Meorut) and no percolation of the irriga- 
tion water from the wells back into the ground,' Mr. Auden calculates 
that there is a considerable excess of rainfall over the water removed 
by pumping. Both Mr. Auden and Dr. McKenzie Taylor were 
impressed by the porosity of some of the superficial sandB and by 
the fact that percolation back into the alluvium must be consider- 
able. Taking into account the interconnection of the water-bearing 
sands, the influence of the higher rainfall zone of the Terai, and the 
percolation of water pumped out from the wells back into the allu- 
vium, Mr. Auden considers that there is little danger of the lowering 
of tho water-table as a result of this irrigation scheme. 

80. In October, Dr. C. S. Fox yisited Madh^pur (24° 16' : 86° 88') 
in order to advise the authorities of the Eaft Indian Railway on 
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tho question of augmenting the supplies of water for the railway 
locomotives and staff* The total quantity of 
Madhiipur, E. I. Ry. wa f /6r required was 20,000 gallons per day. The 

present source of supply for the staff is derived from a number 
of wells, and for locomotives it is obtained from a tank to the west 
of the station, the tank being kept filled by pumping from the 
Titia nala about one mile south-west of the railway station. 

Dr. Fox states that tho rocks exposed consist mainly of gneisses 
with irregular lenticles an4 veins of pegmatite. He observed a 
prominent seepage of fresh water in the railway cutting between 
miles 183 and 184 on the Main Lino to tho N. N. W. of Madhupur 
Station and advised the sinking of a deep well in a recess on the 
west side of the cutting between miles 183/7 and 183/8 with, if 
necessary, a gallery running from the bottom of tho well beneath 
the railway cutting. As an alternative, he suggested that the 
present well No. 1 might bo deepened and a similar underground 
gallery driven towards the above-mentioned cutting. 

He further suggested that the supply of the Titia nala pump- 
ing tank might bo greatly improved both in quantity and quality 
by excavating a widc-diameter well to a depth of 25 to 30 feet 
below the bed of the na1a 9 immediately oil tho upstream side of 
a prominent dolorite dyke which crosses the stream-bed just below' 
the present pumping station. 

81. Dr. Dunn visited Kamptcc in September to advise on the 
possibilities of a water supply for the Cantonment. Up to the 

Kampt€«, Central present a large number of private and military 
Provinces. wells have supplied the water requirements, but 

it is now proposed to utilise the considerable amount of reserve 
power at the Power Station in some form of pumping scheme. 

The Cant-onnient area is covered by alluvium to an average 
depth of 40-50 feet, but the evidence available indicates that a 
ridge of schists and gneiss underlies the alluvium here, striking 
W. N. W. To the north, across the Kantian river. Kamthi sand- 
stones crop out and the boundary between Kamthi sandstones 
and gneisses is either a fault or a very steep north-dipping surface. 

It has been proposed to sink bore-holes in the Power House 
compound with the hope of obtaining the necessary water supply j 
but such a scheme is unlikely to yield the 180,000 gallons per day 
required. 
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Bore-holes along the bank of the Kanhan river into the porous 
Kamthi sandstones near their junction with the gneiss are an alter- 
v native Bcheme, — previous boring here had demonstrated the possi- 
bility of obtaining 8 — 10,000 gallons per hour from one borehole ; 
but the water was of a hard nature. The scheme is not favoured 
because of the uncertainty of obtaining the necessary supply. 

The most certain source of supply at Kamptee would be from 
a large well sunk in the river-bank at the sharp bend opposite Gore- 
ghat, at a point west of Camp Equipage Godown No. % and west 
of the tributary nala which enters the Kanhan just west of the- 
bungalow. The well would be on the low ground about 30 foot 
from the river-bank, and the pump house would bo situated on 
the high ground a few yards further south, above flood-water level. 
This situation is almost ideal for thiB type of well. If the supply 
is insufficient from the well itself, aftor taking it down to bedrock, 
a short gallery, driven out below the river, should give all the addi- 
tional infiltration required. 


GEOLOGICAL SURVEYS. 


Burma Circle. 

82. During the field season 1934-35, the Burma Circle consisted 
of Mr. E. L. G. Clegg (in charge), Messrs. E. J. Bradshaw, V. P. 
Sondhi, Drs. II. L. Chhibber, M. R. Sahni and L. A. N. Iyer. Mr. 
Bradshaw was stationed at Yenangyaung as Resident Geologist and 
on his proceeding on leave on 22nd April, 1935, Mr. Clegg took 
over the duties of Resident Geologist in addition to his own. 

83. The field season had hardly begun when Dr. Chhibber, 
who had proceeded to the Myitkyina district to continue his survey 

u in the Jade Mines area, became ill and was 

unable to continue lus work. As a result, 
the survey of the Jade Mines area was not continued. 

84. During January and February, Mr. Clegg was engaged on 
the oompletion of work along the Eocene-Pegu boundary in sheets 

^ 85 1/15 and 1/16 in the Thayetmyo district, 

aye yo a c . Dramg the 1923-24 field . season Mr. Clegg 
worked in this area but was unablo to find any evidence for fixing 
the Pegu-Eooene boundary between Th&kutkyaw (19° 18' ; 94° 54'), 
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and west of Thapangyo (19° 6' : 94° 57') to the south. 1 As a conse- 
quence the boundary was left as originally mapped by Theobald. 9 

The Eocene-Pegu boundary, as revised by Mr. Clegg as a result 
of his recent work, is adumbrated in Theobald’s map by the lime- 
stones shown as occurring south and west by south of Thapangyo. 

The area examined, which is included betweon the Thayetmyo- 
Mindon road (latitude 19° 23') and the Made ohaung (latitude 
19°) and longitudes 94° 47' and 95°, forms a diagonal running N. N. E. 
and comprises Upper Eocene and Lower and Middle Pegu rooks. 

The Upper Eocene rooks consist of shales, alternating flaggy 
sandstones and shales, false-bedded and lenticular sandstones of a 
massive character, and foraminiferal limestones. The foraminiferal 
limestones are in general associated with the more shaly bands 
in the series, although foraminifera do also occur, as reefs and isolated 
tests in some of the sandy rocks. Were it not foT the foraminiferal 
limestones it would be difficult, if not impossible, to fix an upper 
boundary to the Eocene. As it is these limestones are intermittent 
in character and at times have the habit of striking at an anglo 
to the ridge of high ground which they form ; they dip for the greater 
part in conformity with the other Eocene rocks in a north-easterly 
direction at an average of about 30°. In sheet 85 1/15, on the 
Thayetmyo-Mindon road, they are met at mile 28*2 and ocour 
intermittently from here to the south-east for about six miles, 
where they are cut off abruptly by faulting. They are bounded 
on the south-east by a cross fault which runs in a south-west by 
west direction and forms a fault scarp north-west of Shwenattaung 
Pagoda. These Eocene foraminiferal rocks wero picked up again 
eight miles to the S. S. W. in sheet 85 1/16 and were traced from 
there in a south-east by south direction to Pingadaung on Made 
ohaung. Faulting in these Upper Eocene rocks is common. 

The Pegu rouks, from where the Eocene rocks are cut off six 
miles south of the Thayetmyo-Mindon road, consist of a massive 
series of rather shaly fine-grained micaceous sandstones, weathering 
out in lentioles in the harder bands and spheroidally in the thin, 
softer and more shaly intercalations. They form the high Theobyit 
Taung-Myitmyin Taung ridge, which is made up of a series of scarps 
and dip slopes striking noxth-weBt to north. The dip slopes are 
at angles Of 40° or more and are often bare of vegetation and 

‘ J Bee. Oeol. Sun. Ind., LVIH, Pt. 1, p. 45, (1926). 

•Mem. Otol. Sun. Ini.. X, Art. 3, Map, (1873). 
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extremely difficult to traverse. On the summit of the ridge castel- 
lated effects are produced. Northwards these rocks have a very 
poor development on the east side of the Eocene-Pegu boundary, 
thinn ing out from 3,000 feet to little more than 500 feet. The 
series is fossiliferous but fossils become more scanty south of the 
Mindon chaung, where the same series is found in the faulted anti- 
cline which forms the Wetchan Taung-Taungnyo range and in the 
syncline to the westward in the rocks which form the ridges of 
Nale Taung, Sima Taung, Kyoin Taung, Yebok Taung and the hills 
north of Kyaukme. 

This sandstone series passes gradually upwards into a shale 
series which oan be followed down the Pyinaing-Satle valley, through 
Aukmanein, Singaw and Kyaukpadang and thence to the south- 
east to underlie the Prome sandstones west of Kama ; it passes 
downwards into a fine, blue, spheroidallv weathering shale series 
which can be seen (1) due south of Thakutkyaw, (2) in the core 
of the faulted WStchan Taung-Taungnyo anticline and again (3) 
forming the valleys of Pyagyi Monda, Gyinyo, Ycbokkale, Pein- 
nekwin and at Kyaukme. A local sandstone horizon is sometimes 
present above the Eocene foraminiferal limestone horizon and can 
be soon west of Monda and Gyinyo and north-west of Peinnekwin 
in sheet 85 1/16 and east and south-east of Thakutkyaw in sheet 
85 1/15. The above horizons can be identified with the Yaw stage, 
(foraminiferal limestone), Shwezetaw sandstones, Padaung clays, Ok- 
hmintaung sandstones and Pyawbwe clays of Lepper, 1 and a very 
similar section can be made out further north about latitude 19° 
32'. where the Okhmintaung sandstones are again strongly developed 
in the ridge from which they presumably take their name, although 
thinning out to the east, where they reappear as the sandstones 
of the Monatkon and Okpon domes and possibly in the anticlinal 
folds further east. 

85. From the latter part of Maroh to the end of the season 


Mr. Clegg completed the 4-inch sheet survey of the Mogok Stone 


Mogok Stone Tract. 


Tract by a more detailed examination of certain 
areas, and in this work he was assisted during 


April by Dr. Iyer. 

The rock groups were the same as mentioned in lost year's 


General Report.* 


1 World Petroleum Congress, London, 19311, Vol. 1, p. 10. 
3 Bee. Qeol. Sun. ltd., LX1X, p. 51, (193S). 
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A short visit was paid to the Kyauktalon area to see if it was 
possible to put in a definite boundary between the so-called Mogok 
Kyauktalon series and the schists to the south. No definite 

boundary between the two areas could be made 
out and although the change from the biotite-garnet-gneiss to the 
schist series can bo said to be gradual, gneissose schists are found 
interbanded with biotito-garnet-gneissos in the north and with mica- 
schists in the south, whilst tourmaline-granites are found intruded 
into both series. South of the Nampai Chaung, however, where 
no intrusions of tourmaline-granite were mot, phyllitcs alono were 
found. In tliis transitional area the lenticular sheets of tourmaline- 
granite give rise to the hills and the biotite-garnet-gneisses and 
schists to the valleys. The schists are very poorly seen, as they 
are deeply weathered to a thick red soil-cap whilst the country is 
thickly forested. 

In addition to the mapping of a few more small outcrops of 
crystalline limestone in association with the syenite in the Ongaing 
Reserved Forest, north of Mogok, the main 
° * mass of the syenite which runs through On- 

gaing village was found to continue westwards as a thin band into 
the Yebu valley. On the north side of the Yobu valley, where 
the Mogok-Kyautnaga track crosses it, the rock is still definitely 
an augitc-syenito consisting of microperthitc, orthoclaso, augito, 
apatite and iron-ores, sometimes a little plagjoclase also being pre- 
sent. Towards Yebu, in the isolated outcrops in the paddy fields, 
the rock is more acid in character and contains a fair amount of 
quartz ; westwards along the Uyin Chaung this granitic character 
prevails to Thapanbin where the augitc or hornblende-syenite and 
granite series dies out. North of Yebu and Thapanbin small out- 
crops of white crystalline limestone with phlogopite, spinel and 
graphite were noted, caught up in the series* 

The numerous crystalline limestones mapped south of Kyauk- 
thinbaw Taung in the north of the Ongaing Reserved Forest are 
intruded by syenite and pegmatite, the pegmatite being a coarse 
whitish rock composed of felspar and smoky quartz, usually seen 
cutting through the limestone or capping it and occurring in a 
similar manner to the exposures seen on Chinthe Taung northreast 
of Sathe. 

On the south-east of Lada Taung, the jagged crystalline lime- 
stone hill immediately north of Mogok town, which continues east- 
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wards to unite with the southern end of the Letnyo spur, occurs 
an exposure of weathered garnet-gneiss which takes off from the 
eastern end of the Injauk valley. This band is obsoured by debris 
in the flats west of Myenigon but is seen again cutting into the 
south end of the Letnyo spur ; it thins out to the east and is over- 
lain' by crystalline limestone in the Letnyo spur only to reappear 
again as a pear-shaped outcrop underlying the huts north by eaBt 
of Myenigon. Eastwards it is again covered by limestone for a 
few yards but crops out again in the knoll which protrudes from 
the stone diggings to the east. The rock is a light-coloured medium 
to coarse-grained garnetiferous gneiss and consists of orthoclase, 
garnet, and quartz in rounded inclusions in the felspar. A little 
micrographic texture occurs. 


On the south-west spur of Hmyaw Taung, at a height of 5,200 
feet, a very irregular pegmatite of graphic granite continues inter- 
mittently to the steep valley immediately north- 
86' > 4** , : ,, *6 oT 32 ,n lo*d 2 ° wes * Oksaung Taung. In the valley to the east 
of this spur only decomposed calcareous gneiss 
and pegmatite debris can be seen to the * col ’ north-east by north 
of Oksaung Taung, where the pegmatite which cuts through Hmyaw 
Taung from the Pinpyit area as a continuous exposure is met. In 
the valley on the east side of Oksaung Taung, with the exception 
of a little calcareous gneiss, only pegmatite is exposed. The man- 
ner in which the sharp Oksaung Taung peak is reinforced by peg- 
matite veins is very reminiscent of the occurrence of pegmatite 
veins in the sharp peak of Pingu Taung in the Kyatpyin valley. 


Thondaungmyaing is a mountain only three miles north-east of 
Mogok as the orow flies, but is concealed from the town by the 
. , intervening Letnvo spur. Its southern flank 

is composed of limestone which cups in a direc- 
tion north of east and appears to have been at one time continuous 
with the limestone of the Onbin Yedwet spur to the south-east'. 
Anastomosing pegmatite veins, which are well seen at the s ummi t 
of the peak, penetrate the crystalline limestone. One such vein 
towards the western flank consists of garnet-granite and pegmatite 
and runs practically from top to bottom of the hill. The pegmatite 
iB of a coarse texture and contains * books ’ of mica up to four inches 
across and large quarts and felspar crystals. Some parts show 
graphic granite in which the quarts is of the smoky variety. On 
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Bernardmyo. 


the eastern flank of the exposure pegmatites predominate, coarsely 
crystalline limestone occurring canght up in them. 

On the western flank occur some old workings opened up by 
the late Burma Ruby Mines Company in very coarsely crystalline 
limestone, the calcite rhombs of which attain sizes of over one foot 
across. The crystalline limestone includes crystals of phlogopite, 
graphite and diopdde. 

In the Bernardmyo area an exposure of eclogite was found by 
Dr. Iyer, E. S. E. of Ywathit at a height of 5,950 feet, whilst a 
few more exposures of khondalite were noted 
on the west side of the Bernardmyo road and 
some isolated exposures of limestone in the . thick forest on the 
northern slopes of Mawgiwa Taung. 

Before joining Mr. Clegg, Dr. Iyer mapped on the one-inch 
N scale the area lying between the Kin Chaung 

Thabellkyln-Kin and the Irrawaddy river on Survey of India 

v mtn ' old sheet No. 239 (93 B/l and parts of 93 

B/6 and 84 N/3 new). 

In addition to the rocks mentioned in the Mogok area, Dr. 
Iyer was able to map hornblende-schist or epidiorite, and mica- 
schists and hornblonde-granulite of the Tawng-Pcng system. These 
latter rocks of the Tawng-Peng system are the ones south of Kyauk- 
talon above-mentioned (page 59). 

Adjacent to the Irrawaddy a narrow strip of Irrawaddy sand- 
stones dips westwards into the river ; they form a low ridge of 
medium to coarse-grained false-bedded sandstones and are cut off, 
according to Dr. Iyer, from the Mogok series to tho east by a boun- 
dary fault. Major patches of gravel and silioified fossil wood which occur 
to the east 700 feet above, on the shelf which the Mogok road traverses 
between miles 4 and 10, show tho once greater extent of this series. 

Tho mica -schist series of Mong Long is found to continue in a 
westerly direction from the Mogok area and 

awns- eng system. gout ^ 0 f I, aun g Z in (22° 51' : 96° 24'). 

Included in this series are hornblende-granulites, whilst tourmaline- 
granites intrude it. 

Basic and ultrabasic rocks are found as pyroxene and horn- 
blende-pyroxene types in the vicinity of 
Basic and ultrabasic Shwenyaungbin (22° 55' : 96° 20') and E. N. E 
Intrusions. 0 f Onhmin (22° 46' : 96° 8') but their occu^ 

renoe is very rare. 
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Quartzite. 


Calc-gneiss. 


The Kabaing granite occurs in the eastern part of the area 
mapped in continuation of the main occurrence 
a a ng gran te. 0 f the Mogok area. Westwards it occurs inter- 
mittently as small bosses and bands intrusive into biotite-gneisses 
and crystalline limestones. 

Syenite and syenite-gneisses were noted, although rarely. They 
have a similar mineralogical composition and 
^Syenite syenite occurrence and are always found in close asso- 
ciation with the crystalline limestones, as in, 

.the Mogok area. 

Quartzite occurs either as a more arenaceous facies of the calcar- 
eous suite of rocks or as a replacement of 
calcareous gneisses and is best seen near Ky- 
aukhlebein (22° 54' : 96° 13') as a lenticular mass associated with 
limestone and calc-gneiss. 

Calcareous gneiss, ^capolitc-gnciss and diopside-gnoiss occur as 
marginal bands, inclusions or impure bands in 
the crystalline limestones. 

Crystalline limestones and calciphyres attain their greatest de- 
velopment west of longitude 96° 11', as three 
Crystalline limestones trough-like folds intruded by granites, whilst 
and calciphyres. a t their western termination they are folded 

in with gneisses and hornblende-schist. 

On the shelf mentioned as traversed from miles 4 — 10 of the 
Mogok road, the crystalline limestones are practically horizontal, 
although in places Kabaing granite. and other rocks of the Mogok 
suite do penetrate them in hump-backed ridges. These crystalline 
limestones are often very fractured and in the more coarsely crys- 
talline exposures graphite, phlogopite and spinel are commonly 
present ; in the medium-grained and granulitic contact bands cal- 
cite, diopside, forsterite, chondrodite, sphene, scapolite and iron- 
ore are also present. The limestones may be either calcitic or 
dolomitic. 

Hornblende-schist and hornblende-gneiss are confinod to the 
area adjacent to the band of Irrawaddy sandstone north and south 
of Thabeitkyin (22° 53': 96° l')j they also 
Hornblende-schist and form massive hills and steep cliffs north and 
hornbletide-gneto. 801lth of p onna (2 2° 49' : 96° 1'). Hornblende- 

schist is also seen folded with crystalline limestone and biofcite- 
gneiss in stream sections. 
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Unclanified 
line rocks. 


Although no typical khondalites were mapped in the area, 
Biotlte-garnet-sili!. biotite-garnet-sillimanite-gneisses were found to 
manlte-gneU»e*. have a local occurrence. 

The unclassified crystalline group of rocks which occupy the 
greatest area mapped, includes numerous petrological types of both 
intrusive and sedimentary origin and their 
crystal- metamorphic derivatives, which, owing to 
their relatively small occurrences could not be 
mapped separately ; the rocks of the series vary from coarse-grained 
normal biotite-granites to biotite-pyroxene-granites, hornblende-gra- 
nites, biotite-garnet-gneisses and biotite-garnet-sillimanite-gneisses. 
South of Laungzin the Mogok series passes gradually into the mica- 
schists of Monglong. 

A granite which was noted by Mr. Clegg 41 miles south of Yamo- 
thin on the main Rangoon-Mandalay road, on sectioning proved 
to be almost identical in mineTalogical com- 
position and characteristics to the Kabaing 
specimens have been collected with a view to 


South of Yamethin. 


granite. Further 
analysis. 

86. Mr. V. P. 

Southern Shan States. 


Sondlii continued his work in the Southern Shan 
States. This comprised during the 1934-35 
field season — 


(1) The continuation of systematic mapping of the Lawksawk 

and Yengan States. 

(2) The continuation of a traverse along the Paunglaung 

valley. 

(3) Short, visits to Loilem and Loikaw to explore the feasibility 

of tube-wells for the water-supply of these towns {see 

Water, pages 48 to 51). 

In the Lawksawk and the Yengan States a large portion of 
sheet 93 C/11-15 was mapped and the survey of sheet 93 C/12-16 
was completed. Apart from the superficial deposits of alluvium 
and residual earth, the development of which in 93 C/ll-15 be- 
comes restricted in a northerly direction, the geological formations 
present in this sheet are essentially a continuation of those occur- 
ring in the southern adjoining sheet 93 C/12-16. The southern 
portion of the area covered forms a large basin through which the 
Zawguin chaung has carved a straight course to the north, but 
to the north and on the east and west the country becomes extremely 
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billy, and the configuration is strictly governed by the rock forma- 
tions present. Thus the easily weathered brecciated Plateau Lime- 
stone occupies the heart of the basin and gives rise to low undulating 
hills and rolling plains ; the higher levels along the flanks of the 
basin on the west are covered by Lower Palaeozoic mudstones 
belonging to the Pindaya formation ; the well-defined hilly zone 
beyond the mudstones is covered by a limestone and siltstone 
formation belonging to the Mawson series, and to the west of this 
zone lies a great expanse of mountainous country, made up of 
Chaung Magyi rocks. In the Mawson series and the Pindaya beds 
some fossil horizons characteristic of these formations were discovered, 
an interesting feature of their occurrence being that this is the 
first time in the Southern Shan States that more than one group 
of Lower Palaeozoic rocks has been met with in the same section. 
Their position in the geological column has of course been known 
from their fossil consents. 

On the east, the Zawgyi basin is flanked by hill ranges composed 
of the Ordovician formations above-mentioned and these in turn 
are overlain by deposits of Silurian age. Some miles to the south 
of this sheet a traverse was made across the same hills along the 
road to Mong Ping where an {almost complete succession of Lower 
Palaeozoic rocks was met with. ‘The succession started with the 
Mawson series of Middle Ordovician age and ended with the Tenta- 
culites beds of the topmost Silurian or Hercynian. Among the 
latter a new horizon was discovered containing isolated specimens 
of a brachiopod resembling Meristia, in association with innumer- 
able specimens of Tentaculites ' elegans. 

The greater part of the eastern half of sheet 93 0/12-16 is occu- 
pied by a large inlier of Chaung Magyi rocks which forms the high 
range north of Pindaya and has peaks of 7,678 and 7,362 feet. 
The inlier is surrounded, on the three sides so far examined, by 
rocks of Lower Palaeozoic age. On the east and south theBe rocks 
are directly overlain by mudstones of the Pindaya beds, but on 
the west of the inlier they have been recognised only in the northern 
portion of the sheet, where they form a short band ; otherwise 
throughout the length of the sheet the Chaung Magyis are bordered 
by rocks of the Mawson series, which consist generally of charac- 
teristic blotchy limestones. In one place, near Kyauknget, the 
limestones are succeeded by Pindaya beds which in tum underlie 
graptolite beds pf the Llandovery stage. A curious feature of 
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these Palaeozoic rocks is that the whole succession dips to the east 
at high angles, apparently below the dialing Magyis, suggesting 
the presence of a thrust -fault bringing the older Chaung Magyis 
over the Palaeozoics, but in spite of a close search not a single section 
was discovered where the relationship of the two rock formations 
could be actually seen* The Palaeozoic rocks appear to continue 
to the north, ending up against a westerly extension of the Chaung 
Magyi inlier, and it is hoped that further work will reveal the true 
nature of the junction of these deposits. 

With the exception of a small outlier of Red Beds exposed 
in the Paunglaung valley in the extreme south-west, the remainder 
of the western part of sheet 93 C/12-16 is occupied by Plateau 
Limestone. 

The traverse along the Paunglaung valley, which had to be 
postponed by Mr. Sondhi last season, was resumed in the season 
1934-35 at Taloktwin, a village situated near 

lc/siirvey U,lglaUI,S Val " con fl uence of the Paunglaung chaung with 
the Maha chaung , in sheet 93 C/19. The 
Paunglaung chaung here follows a straight course to the S. S. E, 
to the southern end of the sheet, and beyond, in sheet 94 A/9, along 
the faulted junction of the Plateau Limestone with a scries of highly 
disturbed shales, slates, tuffs and quartzitic sandstones. The age 
of this sedimentary series is doubtful and is likely to remain so 
until a larger area has been mapped systematically. Throughout 

its length in these sheets the valley is overshadowed on the east 

by an enormous wall-like scarp of Plateau Limestone, rising from 
2,000 to 3,000 feet above the bed of the stream. At the foot of 
the scarp the sedimentary series is exposed, dipping to the east 
and forming a hilly belt of country., from three to four hiiles wide. 
In a few places near the junction with the limestones it is intruded 
by diorite and porphyry and these intrusions have also affected 

the limestones. On the west the sedimentary series is intruded 

extensively by granite, which is exposed along the western margin. 
Rock exposures are very rare in the valley, as they usually lie under 
a „ thick cover of pebble and clay beds, deposited by the stream 
itself in Pleistocene or sub-Recent times. The present stream has 
out through the entire thickness of this deposit and is now actively 
engaged in cutting into the older rocks beneath. 

* The granite on the west is a medium-grained biotite type, of 
light colour, traversed by well-developed regular joints running at 


? 
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intervals in a N.N.E. — 8.S.E. direction and giving the rock a 
bedded appearance. At one place, near Sizongon on the Maha 
chaung, a series of hot springs with a temperature of 128°F. (in 
January, 1935) issues from these joints. 

87. During a comparatively brief field season, Dr. Sahni con- 
tinued the survey of parts of the Southern Shan States and the 
Kyaukse district, completing the unfinished 
snd 0 Kyat**e l disir1ct. ,e * P arts sheets 93 C/13 and 93 C/9 and con- 
tinuing southwards into the north-east comer 
of sheet 93 C/14 and the north-west corner of sheet 93 G/2. 

With the exception that overlying the Chaung Magyi rocks and 
underlying the fossiliferous lower Palaeozoic sediments a series of 
hard blue and purple sandstones, shales and grits with occasional 
intercalations of conglomerate occurs at certain places, the succes- 
sion of rooks mapped by Dr. Sahni was identical with the sequence 
found in the area previously surveyed to the north. 

La Touche, in his * Geology of the Northern Shan States’, men- 
tions the occurrence of lithologically similar beds resting upon the 
Chaung Magyis and assigns to them a lower Namshim age 1 . J. 
Coggin Brown named similar but unfossiliferous beds overlying 
the Bawdwin voloanio tuffs as the Pangyun beds and attributed to 
them a lower Cambrian or Ordovician age 2 . Later G. V. Hobson 
also recorded similar rooks from other parts of the Northern Shan 
States and correlated them with the Pangyun beds 8 . Although no 
fossils have been found in the purple beds in the area under survey, 
further search might reveal their presence and the question of their 
age must, therefore, be left undecided for the present. These beds 
appear to rest conformably upon the Chaung Magyi rocks and pass 
without a break into the fossiliferous sediments above. 

In sheet 93 C/13 the bolt of Plateau Limestone does not extend 
continuously far south of the area previously mapped, though it 
crops out again and extends in a narrower belt into the sheet adjoin- 
ing to the south. 

Lithologioally the Plateau Limestone presents the same charac- 
ters as reported last year, and except for one locality, a little to the 
south of Kongtawnghau (21° 44' : 96° 59'), where a species of 

1 Mem. Oeot. Surv. Ini., XXIX, p. 1831 sad p. 135, (IMS). 

• Bee. CM. Surv. Ini., XLVTII, Pt. 3, p. 146, (1017). 

* 0. V. Hobson, Progress report for the field season 1928-29, p. 30. 
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foraminifera occurs profusely, no fossils have been found in the 
dolomitic type. 

Plateau Limestone occurs also as small outliers in sheets 93 
C/9 and C/13. One of these outliers is crossed along the old foot- 
path from Hele (21° 46' : 96° 46') to the Kyangin Chaung, about 

two miles to the east of the former. Another outlier constitutes 

the flat ground around Ongyaw (21° 47' : 16° 43') to the south of 
which village it is brought against Chaung Magyi rocks by a fault. 
Plateau Limestone also caps the isolated the gently undulating 

tract south-east of A 1977 (21° 51' : 96° 38') which constitutes 

an impressive panoramic feature in the midst of very broken and 
dissected country. 

The Ordovician and Silurian formations were mapped together, 
partly on account of the frequent changos in lithology which the 
rocks have undergone, and also because, owing to considerable 
crushing, very few determinable fossils could bo found in them. 
Tentaculites elegans, a characteristic Silurian pteropod, was, however, 
recognised at several localities, as, for example, along the scarp 
north-east of A 1977 (21° 51' 30* : 96° 38'), at several points 
south-east of Nam-hu-gyi and again on the footpath running along 
the Nam Tu, not far east of the junction of the Myaung Ka chaung 
and the Nam Tu. 

Lithologically these lower Palaeozoic rocks are identical with 
the rocks of the same age mapped during the previous field season, 
and aTe composed of yellow or variegated clays and shales, purple 
shales, phacoidal limestones and fine-grained sandstones. 

The Chaung Magyi rocks occupy extensive areas in sheets 93 
C/9, 93 C/13, and 93 C/14. Lithologically they are identical with 
those previously reported. 

Structurally the area is an anticlinorium, the Chaung Magyis, 
the oldest rocks, being overlain successively by (l) the purple beds, 
(2) fossiliferous lower Palaeozoic (Ordovician and Silurian) sedi- 
ments and (3) the Plateau Limestone. 

Northern Circle. 

88. During the field season 1934-35, the officers working in the 
Northern Circle consisted of Dr. A. M. Heron (in charge , Mewar 
and Danta States), Messrs. W. D. West (Simla Hills), J. B. Auden 
(United Provinces), H. M. Lahiri (Punjab) and P. N. Mukerjee 
(Northern Bombay). 
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Dr. Heron was in charge of the Circle until the 17th September 
1935, when he was appointed to officiate as Director and handed over 
charge of the Circle to Dr. C. S. Fox. 

89. At the beginning of the season Dr. A. M. Heron mapped the 
boundary between the Ganurgarh shales and the Bhander limestone 

(Vindhyans) in the Singoli lappa of Gwalior 
aud^Mcwfir^Ra^pu^atia! State, in sheets 235 and 236 (old numbers) 
on the one inch scale. 

He then proceeded to north-western Mewar (Udaipur State) 
to make a final study of the banded gneissic complex there in one- 
inch sheets 242 and 243 (old numbers). Different parts of this 
had been mapped by Dr. 8. K. Chatterjee, Mr. B. C. Gupta and 
Dr. Heron, and as there are certain differences in lithology between 
the north and the south, the possibility had to be explored that the 
northern portion might be Aravallis and that a boundary between 
it and the southern portion, where the Ara vallis rest unconformably 
on the banded gneisses, had been missed. This was found not to be 
the case, and there is no real distinction, but a complete transi- 
tion, between the northern and southern types. The lithological 
difference between the two was found to be due to the provalence in 
the north of a dark highly biotitic intrusive granite which first 
appears in sheet 143, as an isolated boss, becomes abundant in sheet 
142, and all-pervasive to the north-east, in north Mewar and Ajmer- 
Merwara. 

Near Amet (25° 18' : 73° 58', sheet 142) two large anticlinal 
domes of sedimentary quartzite rise from beneath the banded 
gneisses, dipping coneordantly with the foliation of the latter. 
Their presence, evidently as a basal part of the gneissic complex, 
indicates that, apart from its igneous constituents, it was originally 
a sedimentary formation. The igneous intrusives have invaded 
and almost obliterated the upper pelitic (now mica-schist) portion 
of the succession, and have left the lower quartzite portion almost 
unaffected owing to the comparative impermeability of the latter 
to igneous intrusions. 

90. Early in January 1935, Dr. Heron proceeded to Danta State, 
formerly in Bombay Presidency, but now under the Western Raj- 

putana States Agency. This had previously 

ants ate, om ay. keen geologically surveyed extra -depart- 

montaHy by Mr. N. L. Sharma 1 , but its resurvey was necessary as 

^ Q. J. Oeol. Min . and Met. 8 oc, lnd. t Vol III, No. 2, (Feb. 1031). 
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it forms a link between the surveys of Middlemiss in Idar State; 
Couison in Sirohi State, F. E. Ghosh in Idar and Palanpur Ststos, 
B. C. Gupta and P. N. Mukerjee in northern Bombay and Heron in 
Mewar. It happened, in fact to be the “ key-stone in the arch ” 
of the geology of Rajputana and northern Bombay, which Dr. 
Heron and his colleagues have brought to completion in the field- 
season under review. Danta State and the small estates of Gadh- 
wara and Sudasna in the Sabarkantha Agency of the States of 
Western India Agency are comprised in the one-inch sheets 45 
D/15, D/16, H/3 and H/4. 

Danta, with the adjoining State of Idar, sees the obliteration of 
the synclinorium of the Delhi system to the south by the Erinpura 
granite cutting across it, and the disappearance of the rocks under 
the alluvium of Gujarat. 

Sedimentary rocks are represented by the highest group of the 
Ajabgarh scries at the top of the Delhi Bystem. They consist 
of highly contorted calc-gneisses, permeated and isolated by rami- 
fications of the Erinpura granite, and are succeeded upwards by a 
great thickness of grey limestones, forming a synclinc in the core of 
which is an oval of phyllitcs, the youngest rocks of the Ajabgarhs 
anywhere seen. 

The Erinpura granite is present in nearly all its protean varia- 
tions. A fairly homogeneous, coarse, porphyritic, biotitic type, 
that of Erinpura itself, forms a great mass covering the western 
third of the area examined ; finer grained, non-porpliyritic, less 
biotitic and more variable types, often banded, streaky and foliated, 
occupy the central third of the area, and appear to be more in the 
form of sheet intrusions or lenses than large masses. Thoy are 
probably contemporaneous with each othor, and are on the whole 
slightly earlier than the coarse-grained material of the large western 
intrusion, but there are gradations between them all. 

The oastern third of the area is occupied principally by the 
Ajabgarh sedimentaries, with the granite intruded into them in 
many different forms, and showing excellent examples of junction 
phenomena, — granite and aplite veins in calc-gneiss, and swarms 
of amphibolite xenoliths in the granite, derived from the calc-gneisses. 

The main interest has been the linking up of Mr. C. S. Middlemiss’ 
Burveys in Idar in sheets Bombay 119, 145, 146 with those which 
have recently been in progress on all aides of 
Idar. 


Idar correlation. 
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It has previously 1 been stated that Middlemiss’ scheme of succes- 
sion in the sedimentary metamorphics is inverted ; his order is a 
perfectly natural conclusion from the evidence available to him, 
as his FhyUite series, in reality the Aravalli system, is much less 
metamorphosed and intruded by igneous rooks than his * calc-gneiss * 
and ‘ biotite-gneiss ’, which belong to the Ajabgarh series of the 
Delhi system. These Ajabgarhs are in a deeply folded syncline, 
while the Aravalli phyllites are outside it. It has now been ascer- 
tained that Middlemiss’ ‘ calc-gneiss ’ comprises both Heron’s * calc- 
gneisses ’ and * calc-schists ’, the middle and upper divisions of 
the Ajabgarh series. In describing the Mundeti series, Middlemiss 
pointed out their similarity to hiB calc-gneisses, but that they were 
metamorphosed to a less degree, and that their general character 
was as if they had been metamorphosed thermally rather than 
dynamically. The outcrops north of Mundeti are not penetrated 
by aplite veins, but the Erinpura granite and granite-porphyry 
intrude them at fi’W) places on their periphery. On visiting the 
Mundeti series, Heron was struck with their great likeness to the 
* calc-schists ’ of the Ajabgarh series, except in their finer and 
incipient crystallisation. 

The Mundeti outcrops are on the strike-continuation of a long 
narrow synclinal valley in which are Ajabgarh calcareous slates and 
thin limestones equivalent to the calc-schists. This valley synclino 
ends seven miles to the north of the Mundeti outcrops, by the swing- 
ing of the Alwar quartzites round its end. Again, just to the 
north-west of the Mundeti outcrops, is the opening of another 
synclinal valley in which poor exposures of the Ajabgarh biotite- 
schiats are seen some miles to the north, to which Middlemiss did 
not have access ; the calc-schists are not seen in this valley, either 
because the synclinal fold is not deep enough to bring them in, or that 
they are covered by alluvium. If we assume a normal fault, running 
H. W.-S. E. along the north-eaBt of the Mundeti outcrops, this would 
connect up the Mundeti outcrops with the rocks of the first-mentioned 
valley if its downthrow were to the south-west and with the rooks 
of the adjoining second valley if its downthrow were to the north- 
east, all the beds dipping at high angles to the south-east. Middlemiss 
suggests such a fault (and has shown it in pencil on his field-map) 
from the brecoiation of the homstone plastered along the northern 


‘ Bee. Qeol. Sun. Tod., LXV, Pt, 1, pp. 143-44, (1082). 
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slopes of the 1,153 foot spur 1 of the Mundeti outcrop, and the sheared 
platy structure and twisted strike of the nearest adjoining outcrops 
ofAlwar quartzite. 2 

The unconformity between the Delhis and Aravallis was all 
but detected by Middlemiss. The Aravallis (‘ Phyllite series ’) 
immediately below the base of the Delhis are everywhere concealed 
in Idar, but Middlemiss divided the quartzites of Idar into two 
categories, 3 (a) a region (‘ expanded *) of broad outcrop area s, and (5) 
a region ( c contracted ’) of narrow outcrop areas which twist about in a 
complicated way , using his own apt description of the characteristic 
physiographical differences between the Alwar and Aravalli quart- 
zites respectively. The valley of the Hathmati river marks the 
boundary botween these two regions, which is in continuation of the 
Delhi- Aravalli junction as mapped by Heron in Me war. There are 
lithological differences between the two sets of quartzites, but rhe 
most important feature is the way in which the Aravalli quartzite 
ridges strike at all angles to the straight line of the Alwar quartzites. 

There is no doubt that the Idar granite of Middlemiss is the 
Erinpura granite, and not the Jalor-Siwana granite of La Touche. 
Middlemiss states that it continues westwards and northwards to 
join up with the Siwana and Jalor granites, 4 but the continuity is 
with the Erinpura granite, not with those of Jalor and Siwana, 
which are separated from Idar by the huge Abu-Erinpura botholith 
of Erinpura granite. The aplite veins in the calc-gneisses are one of 
the earliest phases of the Erinpura granite, and though in the Dharol 5 
and Vasna 6 sections described by Middlemiss and examined by 
Heron the granite is later than, and cuts, the aplites, there are 
elsewhere in Rajputana transitions between them. Though in Idar 
the granite is unfoliated and generally coarse in grain, in the adjoin- 
ing State of Danta we have transitions from this late type to the 
finer grained, more acid, streaky and foliated forms which are 
believed to be early arrivals while compressive stresses were still in 
action. 7 Apparently in the limited and isolated exposures in Idar 
we have a very early and a very late type, with the intermediate 


1 Mem, Geol Surv . Ind., XUV, Pt. 1, p. 67, (1921). 

*Ibid ., p. 61. 

•16**., p.79. 

'Ibid* p. 118. 

• Ibid., pp. 19*21, 125. 

•/6&,pp. 118-19. 

7 Op. c&. 9 LXUI, Pt. 1 , p. 77, (1933). 
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linking variations absont, and here again, the dues being missing, 
Middlowiss could not but infer, on the evidence available to him, 
that the aplite and granite were of different ages. 

The presonce of quartz-porphyries and granite-porphyries of the 
Erinpura suite is a unique feature of Idar, not having been recorded 
elsewhero, and helped to mislead Middlemiss in correlating it with tho 
Jalor and Siwana granites, which in Sirohi are associated with the 
almost contemporaneous porphyries of Malani age. 

91. Owing to Mr. W. D. West having to leave the Simla Hills to 
investigate the Quetta earthquake, he was able to devote only five 
weeks to his work in this area. This was 
' m a spent entirely in the Nauti Jehad and on 

tho southern slopes of the Shali mountain, north-east of Simla, 
on the one inch sheets 53 E/ l and E/d. Detailed work on the scale of 
two inches to one mile has brought out the great complexity of this 
area. 

The south side of the Shali range is a dip-slope of Shali limestone, 
overlain by the Shali quartzite, and this by the Madhan slates. 
Further south, on the south side of the Nauti Jehad, these rocks are 
overlain by the Cliail series, which in turn dips south-west beneath 
the Simla slates of Simla. In addition, thin intermittent outcropa 
of Subathu beds are found overlying the Madhan slates. The 
late Sir Henry Hayden first discovered these Tertiary beds, and 
further outcrops wore subsequently found by the late Capt. B. W. 
Palmer, and others by Dr. G. E. Pilgrim. The detailed mapping of 
this area has now revealed that not only are the Subathu beds more 
extensive than was previously thought, but also that they are 
succeeded around Katnol (31° 10' : 77° 15') by Dagshai beds, 

consisting of carmine shales and purple and green sandstones. 

This is important, since it had hitherto been thought that 
Tertiary beds younger than Subathu were confined to tho south 
side of the Barog boundary fault. 

Of special interest is tho occurrence of a large outlier of the 
Chail series on tho slopes of the Shali mountain north of the Nauti 
Jehad, at and south-west of Katnol. This overlies all the other 
rocks, from Dagshai to Shali limestone, with marked discordance, 
and testifies to the reality of the Ghail thrust. It is evident that 
the Chail series once continued right over what is now the Shali 
mountain, and that the thrusting must have been post-Dagshai. 
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Also of great interest are the complicated structures developed 
beneath the Chail thrust in the Shall limestone, Shali quartzite, and 
Madhan slates in the ' neighbourhood of Dharmpur (31° 10' : 
77° 19'). These rocks are thrown into several flat recumbent 
folds, there being tliree main folds. The uppermost fold is itself 
composed of smaller folds. These folds are in most places separated 
from each other by very dear, nearly horizontal thrusts, which have 
cut out the middle limbs of the folds, and so caused the Shali quart- 
zite to overlie the Shali limestone, the two being highly crushed 
at the junction. In one place the Shali limestone, forming the 
core of tho uppermost fold, has been squeezed out into a huge isolated 
lenticle. It seems likely that tho recumbent folding and thrusting 
wore directly induced by the Chail series as it travelled over the 
area from north to south. 

92. Mr. J. B. Auden spent most of the period from January to 
July ir s continuing the survey of the Himalayan foothills in the 
Dehra Dun district DMghbourhood of Mussoorio. This work was 
and TeHri-Oarhwal interrupted in 1934 on account of his being 
State, United Provinces. d e p U t e d to examine the effects of tho Bibar- 

Nepal earthquake. The area covered is included within one inch 
to the mile sheets 53 F/15 and 53 J/3, and half inch to the mile 
sheets 53 J/N. W. and 53 J/S. W. 

The Blaini-Krol-Tal succession is very well displayed in a synclinc 
the axis of which passes through Bata Gad (30° 27' : 78° 7'). The 
upper Krol limestones have been mapped to the south-east as far as 
hill 6482 (30° 17' : 78° 16') on the south limb of the syncline and 
hill 7979 (30° 22' : 78° 18') on the north limb. East of longitude 
78° 7' tho Blaini consists of two boulder bods separated by banded 
bleaching slates, of Infra-Krol type, and greyish quartzites. The 
upper boulder bed is associated with the pink magnesian lime- 
stone which is so typical of the Blaini in tho Solon area. ‘West of 
longitude 78° 7' the lower boulder bed is not found, since it is 
apparently overlapped by the upper boulder bed and limestone. 
The upper Krol limestones are mostly almost pure dolomites. At 
the top of tho upper Tal quartzites between Ringalgarh (30° 21' : 
78° 14') and Silla (30° 22' : 78° 10' ) Mr. Auden found a dark 
shelly limestone full of broken lamellibranohs and brachiopods, 
which he regards as the same as the upper Tal limestone of Middlemiss, 
which was mapped east of the Ganges rivor in 1887. The thickness 
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of the tSlaini-Krol-Tal succession in sheet 63 J/3 is of the order of 
of 10,000 feet. 

Overlying the Tal rocks east of Dehra Dun occur two thrust 
units : — the Mandhalis, consisting of slates, quartzites, boulder beds 
and a sandy limestone strongly resembling the Bansa limestone, and 
a series of schistose phyllites which belong almost certainly to the 
Chandpur series. In the western part of the thrust outlier, the 
Chandpurs lie upon the Mandhalis, but to the east the Mandhalis, 
together with the Tal fossiliferous limestone, are cut out, and the 
Chandpurs rest directly upon upper Tal quartzites. The thrust 
unit of Chandpur schistose phyllites is well exposed on hill 6533 
(30° 22' : 78° 11') and by Kujni (30° 20' : 78° 16'). Mr. Auden states 
that there is no doubt about the thrust position of these rocks, now 
occurring as outliers, upon the Tals. The structure is the clearest 
that he has seen along the whole Erol belt so far mapped. The 
finding of a fossiliferous limestone overlain by sohistose rocks near 
Dehra Dun almost completes the parallel between the succession 
mapped by Middlemiss in 1887 east of the Ganges and the succession 
worked out in the last five years west of the Ganges and Mr. Auden 
believes that a re-examination of the structure in Garhwal will 
establish the overthrust nature of the Inner Schistose series of 
Middlemiss, a suggestion which Middlemiss himself put forward but 
which, he rejected on the grounds of improbability. 1 

In sheets 63 F/14 and 53 F/15 the Blaini appears to lie uncon- 
formably upon the Nagthats and the Nagthats to cut across the 
Mandhalis and Cliandpurs. It is possible that these are two uncon- 
formities and indicate considerable earth movement in late Pala- 
eozoic times. Mr. Auden suggests that the Chandpur phyllites 
should be separated from the Nagthat rocks, which are almost 
certainly the equivalents of the Jaunsar series near Simla, and should be 
regarded as a separate series. East of Dehra Dun there is an 
abrupt change in metamorphism from the Mandhalis, which are 
thruBt upon the Tals, upwards to the overlying schistose phyllites 
of the Chandpurs, and it seems probable that these two formations 
are themselves separated by a thrust which is distinct from the 
thrust which has brought both of them to lie upon the Tals. 
Between Kalei and Chakrata the Chandpurs similarly overlie the 
Mandhalw. Until the evidence was obtained this year east of Dehra 


*Rec. Oeol. Surv. 2nd., XX, pp. 36, 37, (1867); LXVI, p. 47% (1933). 
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Dun, Mr. Auden had preferred to regard this succession as a normal 
one. Now, however, he believes it possible that a thrust may divide 
these formations between Kalsi and Chakrata. A difficulty at 
once arises, because the Chandpur-Mandhali boundary is apparently 
truncated by the unconformably overlying Nagthat beds, and, if this 
boundary is a thrust, it follows that the age of the thrusting must be 
pre-Nagthat. Orogenic movements of Palaeozoio age have not pre- 
viously been recognised in the Himalaya. Mr. Auden’s provisional 
explanation is that a pre-Nagthat thrust caused the superposition 
of the Chandpurs upon the Mandhalis, while a Tertiary thrust has 
brought both these units to rest upon the Tale east of Dehra Dun. 

Mr. Auden draws attention to the similarity between the Tana- 
wals (Tanols) of Kashmir and the Nagthat beds. Both are continental 
formations, both show very varied degrees of metamorphism and 
both present anomalous relationships with the formations surround- 
ing them. .Ho suggests that the Palaeozoic unconformity emphas- 
ised by Mr. Wadia for the western part of Kashmir may have 
extended to the south-east as far as the lower Himalaya by Dehra 
Dun, and that both Tanawals and Nagthats may represent a con- 
tinental facies connected with late Palaeozoio earth movement along 
this zone. 1 The magnitude of this movement is not at present 
known. Much depends on whether the boundary between the 
Mandhalis and the Chandpurs is really a thrust and on whether this 
boundary is actually truncated by the Nagthat beds, as the mapping 
indicates. 


93. During October and the early part of November, Mr. Auden 
spent a period of leave in a reconnaissance of the Gangotri neigh- 
Bhaglrathl river and bourhood, Tehri Garhwal State, examining 
dangotrl area, Tehri- portions of degree sheets 53 I, J and N. The 


Oarhwal State. 


Mussoorie 


shoulder of Nag Tibba and up the Bliagir&thi valley as far as the 
snout of the Gangotri glacier. After mapping the snout of the 
glacier, Mr. Auden turned up the Kedarnath glacier to a height of 
16,000 foet. A return was made to Gangotri and the Rudagaira 
nala was then followed up as far as the glacier held, after which a 
height of 19,000 feet was reached on one of the Gangotri peaks lying 
to the west. Finally the Nela valley was ascended to about 12,000 
fee tv The rooks encountered along the Bhagirathi valley as far. as 


1 Bee. Geol. Sun. Ind., LXVHI, p. 144, (1934). 
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Sini (30° 46' : 78° 35') consist of three groups in tho following appa- 
rent sequence : — top, schistose phyllites, resembling the Chandpurs ; 
a thick series of quartzites ; bottom, limestones and slates. The 
quartzites are well exposed from longitude 78° 30' eastwards to 
Sini, and show a striking resemblance to those seen at Cbamoli 
(30° 24' : 79° 20') in 1932. Along this part of tho valley, as along 
the Alaknanda, thore are extensive intrusions of basic rocks, now in 
the condition of epidiorites. Still further north-east these are 
converted into hornblende-schists. 

After Sini there is an abrupt change from sheared quartzites to 
the overlying schists and gneisses. These crop out along the whole 
longth of the Bhagirathi river as far as to two miles east of Dharali 
(31° 03' : 78° 50'), in a series with monotonous north-easterly dips. 
The peaks Kedarnath and Gangotri are built up of para-gneisses and 
schists. Thore is a groat variety of rock types, of which the following 
are the most prominent : — biotite-granulite with pin-head garnets ; 
biotitc-schist ; kyanite-schist ; garnet-actinolite-zoisite-granulito, 
somotimes with free calcite ; garnet-chlorite-sohist. The parent 
rocks were shalos, shaly sandstones, calcareous shales and grits. 
Free calcite is not common, and the suite is decidedly less calcareous 
than the calciphyres cropping out between Badrinath and Mana. 
Theso metamorphosed sediments are followed northwards by intru- 
sive granito. The boundary is distinct and runs from about 30° 
52' : 79° 3' up the Kedarnath glacier, through the Budagaira ruda 
at 30° 57' : 78° 55', the Bhagiratlu river two miles east of Dharali, 
to the Nela valley about two miles north of Harsil. This granito 
forms the peaks of Satopanth, and is the same as that soon in the 
Arwa valley in 1932. It is extremely variable, being in the region 
about Gaumukh (30° 55' : 79° 7') and the Kedarnath glacier 
s trikingl y tourmaline-bearing, to the exclusion of biotite, but passing 
westwards to tourmaline-muscovite granite, and, by Harsil, to 
biotite-musoovite granite. It is often porphyritic, and sometimes 
gneissio, the phenoorysts being drawn out into augen. The quartz 
is sometimes in granular patches and the granite has in places been 
highly sheared. Thus the boundary between the granite and the 
overlying metamorphics at a height of 10,300 feet up the Nela 
valley is marked by a zone of schistose and mylonitised granite 130 
feet in width (measured at right angles to the contact). Mr. Auden 
suggests that the granite was intruded before at least the final earth 
movements and was either pre-teotonio or syn-tectonio. The granite 
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has given off an extensive series of pegmatites and aplites which are 
intrusive into the underlying metamorphios. The pegmatites nor- 
mally bear tourmaline, and garnet is not An infrequent constituent. 
He comments also on the richness of some of the Nagthat arkoses in 
the Mussoorie area in microperthitic felspar and on the faot that 
mioroperthite is common in the Gangotri granites, and remarks that 
there is some measure of support for the idea of a Palaeozoic age for 
these granites. The peaks on the north-east side of the fihagirathi 
valley between Gangotri tomple and Gaumukh consist of roof- 
pendants of dark metamorphio rocks floating upon granite. 

94. During the field-season 1934-35, Mr. H. M. Lahiri, in contin- 
uation of his previous work, mapped portions of sheets 53A/1 and 
A/2, lying in the Eangra and the Hoshiarpur 

and a Trabata 0 *dl®te districts > and Prions of 53A/16, B/9, B/13 
and Patiala, Natagarh and B/14, situated partly in tlic Ambala dis- 

Pun]ab Ma,,0R S * atelf trict and partly in the Patiala, Nalagarh and 
Mailog States. 

The geological formations met with are, in ascending order, the 
Nahan or Lower Siwalik, the Middle Siwalik, the Upper Siwalik 
(including the Pinjors, 1 boulder conglomerates and dun beds) and 
sub-Recent and Recent deposits. 

The lithology of the various formations is in general the same as 
noted for them in previous reports. 

The hills adjacent to the Pinjaur (Pinjor) dun from Kalka (30° 
50' : 76° 56', 53B/13) north-westwards through Nalagarh (31° 2' : 
76° 44', 53A/12) consist of alternations of sandstones and clays, the 
latter preponderating over the sandstones in the lower beds. These 
lower beds, which are well seen on the faces of the cliffs that rise 
abruptly from the dun, exhibit a characteristic banded appearance 
due to the presence of yellow and purple clay bandings in the reddish 
brown clays. While working in the Nalagarh area in field-season 
1933-34, Mr. Lahiri had mapped these strata as Dagshai, following 
Dr. Pilgrim’s unpublished maps of the area; Having, however, 
since seen the Dagshai formation in its type-locality, he is now of 
opinion that the Kalka and Nalagarh beds aTe not Dagshai as thought 
by Dr. Pilgrim, but Nahan. Dr. Heron agrees with him, as during 
the Puja holidays he made a tour of the type sections and the 
disputed beds in question (see pages 19 to 22). 

\ The noma is now spelt Pinjaur on the topographical iqaps, (30°47' ; 76°65'), 
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Structurally, the portion of the Siwalik range lying in the north- 
western quarter of sheet 53A/2 is an anticline of Upper Siwalik rocks 
which is followed on the north-east by a flat syncline of dun deposits 
occupying the valley of the Soan river. The almost horizontally 
disposed dun beds are faulted, on the north-east, against disturbed 
Pinjor rocks (with a few inliers of Middle Siwalik) that occur on the 
south-west fringe of the Bharwain (31° 48' : 76° 8', 53A/1) range. 
This fault is the north-westerly continuation of the Satlitta fault 
noted in the Director’s General Report for 1933. 1 The crestal 
region of the Bharwain range and a large part of its north-east 
flank are occupied by thick Upper Siwalik boulder conglomerates 
which dip at low angles in a general north-easterly direction. For 
the greater part of the Beas-Banganga valley in 53A/1, the solid 
geology is concealed under a thick mantle of sub-Recent boulder- 
beds and Recent alluvium, but there is sufficient evidence to indicate 
that this valley, in^its northern part, coincides roughly with the 
axial region of an asymmetric syncline of Upper Siwalik beds. This 
syncline is succeeded north-eastwards by a south-east pitching 
anticline of which the core is formed by Nahan rocks constituting 
the Managarh (31° 56' : 76° 13') ridge, the fold being in the same 
tectonic line as the Sola Singhee flexure of 53A/5 and A/6. The 
ridge with peak 2301 north-east of the Managarh ridge also c onsis ts 
of Nahan beds which are overlain by Middle Siwalik strata with 
north-easterly dips. Between the Managarh ridge and that to its 
north-east is a highly compressed syncline of Middle Siwalik beds, 
the junction of which with the Nahans on either side is partly normal 
but partly a faulted one. 

The portion of the Pinjaur dun lying between the Ambala-Kalka 
railway line and Nalagarh in sheets 53A/12, A/16 and B/13 consists 
of almost horizontally disposed boulder-beds and clays which are 
seen to pass quite conformably downwards into the Upper Siwalik 
boulder-beds in the area to the south of Pinjaur (30° 47' : 76° 55', 
53B/13). West of Pinjaur, however, the dun beds are in faulted 
contact with the Pinjor strata of the Siwalik range, the fault, which 
is of the overthrust type, running north-westwards along the south- 
west fringe of the dun until it dies out west of Nalagarh. The north- 
eastern limit of the dun is marked by another prominent thrust- 
fault which has brought the Nahan beds forming the Kalka and 


1 Bee. Choi. Surv. Ind., LX VIII, p. 67, (1934). 
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Nakgarh hills into juxtaposition with the dun deposits on the south- 
west. Mr. Lahiri notes that the Nahan sandstones occurring in 
close proximity to the fault are, as a rule, slickensided and brecciated. 

Mr. Lahiri also visited, during the season, the type-areas of the 
Dagshai, Kasauli and the Nahan formations to compare sections. 

The stratigraphical zones occurring near Nahan (30° 34' : 77° 

„ . 17', 53F/6) are separated from each other by 

faults and arc arranged, from north to south, in 
the following order : — 

(N). 

Subathu 

j? au lt w 

Nahan 

Fault . 

Upper Siwalik boulder conglomerates. 

- Fault. 

Upper Siwalik Pinjor beds. 

(S). 

Mr. Lahiri notes that the faults separating the Upper Si walik 
boulder conglomerates from the Nahans on the one hand and the 
Pinjors on the other are both of the type of thrust-faults like those 
noticed on either edge of the Pinjor dun in 53B/13. 

The Siwalik beds examined by Mr. Lahiri during the season 
yielded fragmentary and ill-preserved vertebrate fossils at places, 
but near Basaw 1 (30° 49': 76° 52', 53B/13) he obtained several 
well-preserved specimens belonging, amongst others, to the Elephan- 
tidee, HippopoUmidce and the Bovidce. 

95. Mr. P. N. Mukerjee mapped portions of the (1) Thasra and 
Kapadvanj talukas of the Kaira district, (2) Parantij ialuka and 

Kalra and Ahmed- Modasa mahal of the Ahmedabad district, (3) 
abad districts, and Mahl Mahi Kantha States of Malpur, Idar, Bana- 
Kantha States, Bombay, Mohanpur, Uol and Derol. 

The ground surveyed is included in standard sheets 46 A/14, 
E/2, 6, E/3, 7, E/4, 8, E/ll, 15, P/1, 5. 

The geological formations of the area are the Aravallis with 
intrusive granites (Erinpural), the Lametas, the Ahmednagar sand- 
stones, the Deccan trap and Becent and sub-Becent alluvial soils. 

The Aravallis consist of phyllitic schists often associated with 
fine to coarse-grained pink and grey quartzites. The Aravalli quart- 
zitic bands constitute some of the main hill ranges in the area, 
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.forming a series of * parallel strike ridges running ' persistently over 
several miles with It ^general E.N.E,-W ; S.W; 'tfiredtion,. the beds 
being either very steeply inclined -or vertical. - An. extensive ex- 
posure of the Aravallt phyllites apA quartzites has .been mapped 
east and south-east of Mbdasa (73° 20': . 23° 28'). . ’this has been 
followed well into the' Idar State and fqUncT to he .continuous with 
the ‘ Phyllite Series ’ mapped by Middlemiss: . The general charac- 
ter and association of the * Phyllite Series'!" hre identical with those 
of the.Aravallis mapped in the neighboaring area*. The strike of, 
these phyllites and the associated quartzite beds is 'N.N.E.-S.S.W. 
Thus these argillaceous and arenaceous metamorphics join up with 
the Aravallis mapped by Dr. A. M. Heron and Mr. B. C. Gupta 
in the north and east of the area as well as with the ‘ Transitions ’ 
of Eishen Singh in the south. 

The principal intrusive in the Aravallis is a massive form of 
granite, weathering into monolithic masses and ovoid bodies. The 
granite occurs in patchy outcrops forming rocky mounds and * tors 
The granite is sometimes foliated and shows banded structure, being 
often associated with aplitic veins. It varies in texture from coarse 
to medium and fine-grained types, varying in colour from milk-white 
to pink-grey and contains quartz, felspar and biotite mica as its 
essential constituents. 

It is believed to be the same as the Erinpura granite of Raj- 
putana. 

An outcrop of the Larneta formation has been mapped south of 
Gabat village (73° 23' : 23° 15'), a portion of which was mapped 
by Kishen Singh as ‘ Vindliyan The formation is a typical 
Larneta rock c6nsisting of gritty siliceous limestone, weathering 
grey, well jointed and almost horizontal. 

Early in 1860, Kishen Singh mapped a few disconnected patchy 
outcrops of coarse-grained gritty sandstones, varying in colour from 
white to pink and dark red or chocolate brown, as ‘ Vindhyans \ 
These rocks appear, however, to be identical with the Ahmednagar 
sandstones mapped by Middlemiss in the Idar State. The Ahmed- 
nagar sandstones are often associated with highly ferruginous shales 
and clays (see also pages 23 and* 29). 

A few outcrops of dark-coloured basalts have been found 
in the area, outliers of the Deccan trap mapped by Messrs. 
Kishen Singh and B. C. Gupta. The trap is vesicular, and is charac- 
terised by spheroidal weathering. 
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Post-Tertiary (Recent ‘and jfub-Reoept) deposits of Mil, alluvium, 
And hmkar irregularly overlie: .the Ara^allifl add the youngqr forma* 
tions t>f the area.' ' 


‘ Southern Circle. 


96. During the field season 1934-35 the officers working in the 
Southern Circle were 'Dr.“ C. - S. Pox (in charge ; Assam), Mr. H. 

Southern Circle/ ^°° ks ^ nk t 0 "** ^ ovinc f » nd 

Mr. W. D. West (Central Provinces), Dr. 

P. K. Ghosh (Central Provinces), Mr. D. S. Bhattacharji (Central 

Provinces), Dr. A. K. Dey (Bihar and Orissa), and Mr. A. M. N. 

Ghosh (Assam). Dr. A. L. Coulson took over charge of the 

Circle in the recess period until Mr. Crookshank’s return from 

leave (from 18th September to 16th November, 1935). 

97. After returning from leave, from Abyssinia, in November 
1934, and assisting m the preparation of the Quinquennial Review 

during December, Dr. C. S. Fox proceeded 
.lHlnti?7l*«H» K>>aii *" d *° tlie border of Sylhet and the Khasi Hills 
to initiate Mr. A. M. N. Ghosh in the geology 
of the Shillong plateau. Dr. Fox stayed with Mr. Ghosh until the 
end of January in the area about Thcrria Ghat and then left 
him to investigate the relationship of the Cretaceous and overlying 
Eocene strata. Last season 1 Dr. Fox had come to the conclusion 
that the Cherra sandstones, together with the so-called Cretaceous 
coal of Mawbelarkar, were of Tertiary age and related to the over- 
lying Sylhet limestone and consequently distinct from the true 
fossiliferous Cretaceous of Therria Ghat. He had indicated certain 
strata below the Sylhet limestone and above the Cretaceous sand- 
stone of Therria Ghat as being the possible equivalent of the Cherra 
sandstone. He therefore left Mr. Ghosh to settle the question and 
to confirm what Dr. Fox had already found, that the Cherra sand- 
stone was unconform&ble to the underlying Cretaceous and conform- 
able with the Eocene beds above. These details arc dealt with in 
the following summary of Mr. Ghosh’s work. They confirm Dr. 
Fox’s opinions and he will discuss the stratigraphy "of the 


1 Rtt. Owl. Surv. Jnd., LXIX, p. 82, (1935). 
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Assam Tertiaries in his memoir on the Tertiary and Mesozoic coal- 
fields now in preparation. 

98. After leaving Mr. Ohosh at Therria Ghat, Dr. Fox travelled 
to Shillong via Sylhet and the new motor road via Jaintiapur, 

Oaro nills Dawki and Laitlynkot, and then proceeded 

to Damra, where he resumed his survey of 

the Garo ' Hills. He mapped southward from Damra (25° 56' : 

90° 47' ; sheet 78 K/NE, two miles to one inch) up the Dudnai 

valley to its watershed about Dambu (25° 40' : 90° 60'). He then 
connected westward with his earlier survey near Songsak (25° 88' : 
90° 37') before continuing down the valley of the Rongtham to the 
Simsang about Chimagiri (25° 28' : 90° 41') and into the so-called 
Daranggiri coalfield. Throughout the traverse southward from 
Damra, gncissic rocks are seen up to the Simsang. They have a folia- 
tion which trends roughly north and south with dips both east and 
west at high and low angles. The strike may vary from north-east 
to north-west, but* this is clearly due to buckling and folding. The 
gneisses include veins and lcnticles of pegmatitic material, which in 
some places is greatly contorted without itself developing a gncissic 
structure. With the gneisses must also be included some * green- 
stones ’, possibly epidiorites, though now found as hornblende- 
schists and gneiss. East of the Rongtham stream near Dobu 
(25° 33' : 90° 42') there arc magnetite-quartzite rocks which at 
first suggest the Iron-ore series of Singhbhum. These curious rocks 
were found again west of Chimagiri and appear to have been folded 
in with the gneisses. It is possible that they remain in such isolated 
positions partly owing to faulting. 

Kaoliniscd gneisses and thick deposits of kaolin are seen in the 
valley of the Rongtham from near Naringgiri (25° 37' : 90° 42') 
southward. They are well developed in the valley south-east of 
Dobu and further south. They correspond with the same horizon, 
at the base of the Assam Tertiaries, around Tura and elsewhere in 
the Garo Hills. They are never pierced by the dolerite dykes which 
Dr. Fox has also noted in the gncissic areas in the Garo Hills. Many 
such dykes were encountered between Damra and the Simsang, and 
are regarded by him as of the same age as the Sylhet trap, i.e., 
possibly the same as the Rajmahal traps. Practically all the stone 
celts which are so common in the Garo Hills are made of this Meso- 
zoic doleritic basalt. Under the microscope it is almost indis- 
tinguishable from Deccan trap. In some oases it occurs as strong 



Part 1.] 


General Report for 1935 . 


83 


dykes, but in numerous exposures it is found as sill-like intrusion 
in the gneisses, and ometimes with inclusions of gneiss. Dr. Fox 
noted in a case near Singrimari that this doleritic material had also 
undergone kaolinisatio , and he had previously regarded this kao- 
linisation as contemporaneous with a period of lateritisation at the 
dawn of the Tertiary era in India (see pa^e 34). 

The kaolin beds in the Rongtham near Nengkhra Agalgiri (25° 
31' : 90° 42') are covered with clays and sandstones and a thin scam 
of lignitic material. South of the Rimsang from Chimagiri these 

beds are well seen with easterly dips which bring in the Eocene coal 
measures of the Darang held so clearly exposed at Darang Rong- 
muthupathal (25° 27': 90° 42'; sheet 78 K/SE). Here 

the seam is quite six feet thick and is of good quality. The coal 
horizon dips eastward and so is missing to the west at Darang 

Boldakgithim, where the gneisses show up from under the kaolin 
horizon, ilowever, the kaolin and the coal bed occur on the high 
ground east of the Simsang above Rongbinggiri (25° 29' : 90° 37'), 
and this village stands on higher Tertiary strata containing marine 
fossils which indicate their equivalence with the Sylhet limestone 

stage. A strong north by east fault throwing westwards brings in 
these Lower Tertiary marine beds— 1 rgoly impure limestones and 
shales, like those of Damalgiri w est- of Tura— in the upper valley of 
the Simsang. Tin? kaolin beds and coal-bearing horizon reappear 
from beneath these marine strata near the Forest Camp above Rong- 
renggiri, but in this vicinity the coal seams encountered are thin 
and worthless, so far as Dr. Fox’s observations have allowed an 
opinion to be formed. 

Although these Tertiary formations— from the kaolin zone at the 
base, to the impure nummulitic limestones above— lie in the upper 
valley of the Simsang, they do not occur on the high ground to the 
south or north. The Tura range separates them from the main 
outcrop of Tertiary strata which form an apron to the Assam range 
from beyond Shillong to the spurs towards the Brahmaputra south 
of Dhubri. In Dr. Fox’s opinion these Tocks, which form part of 
the so-called Daranggiri and Rongrcnggiri coalfields, have been 
faulted down within the Assam range itself, and must therefore have 
covered the Tura range and had a northward extension almost to 
what is now the Brahmaputra valley of Assam. The kaolin of 
Naringgiri found this season and the exposures about Songsak and * 
further north-west found previously by Dr. Fox support this view. 

o2 
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It simply means that the Eocene sea must have extended practically 
over the whole Shillong plateau at the time the Sylhet limestone 
was laid down. 

Dr. Fox is of the opinion that at the close of the Cretaceous 
period, land did exist on what is now the Shillong plateau, but that 
subsidence was in progress. During this epoch laterite-forming 
and kaolin-forming conditions existed on the land. Ultimately the 
Eocene period saw the submergence of the land and the deposition, 
first, probably under marshy conditions, of the coal measures and 
the kaolin, then of the limestones of Siju, and later of the shales, etc.* 
of Rewak. These three stages correspond roughly with the Cherra 
stage of Cherrapunji, the Sylhet limestones of Therria Chat and the 
Kopili beds of the geologists of the Burmali Oil Company. They 
are all of Lower Tertiary age. 

99. During the first half of his stay in the Khasi Hills, Mr. A. M. N. 
Ghosh devoted his attention to the rocks of the southern area lying 
Khasi Hills ~ between Nongiri (25° 12' : 91° 48') on the east 

and Shelia (25° 11' : 91° 39') on the west. 
Later he ascended the main plateau and proceeded through Cherra- 
punji (25° 17': 91° 44') and Sohrarim (25° 21': 91° 45') to Lait- 
lyngkot (25° 27' : 91° 50') where he closed camp about the middle 
of May. The area is included in Survey of India sheets 78 0/11, 
12, 15 and 16. 

In the course of his field-work, Mr. Ghosh made out the following 
succession of rocks : — 


Low-level alluvium .... 

High-level gravels .... 

Sandstone and shale with earthy limestone 

Nummulitic and AlveoUna limestones . 

Cherra sandstone and itB equivalent 
Earthy limestone, calcareous shale, massive sandstone 
and conglomerate .... 

Sylhet trap 

Shillong series ..... 


* j Recent to snb-Reoent. 
| Lower Tertiary. 


Upper and Middle Ter- 
tiary. 


Cretaceous. 

? Jurassic. 
Pre-Cambrian. 


(Granite and epidiorite intrusive* ? nto the roclcs of the Shillong series.) 


The younger Tertiary rocks are found in the outer foothills south 
of the Cherra plateau and consist of fine-grained soft, greenish grey 
sandstones with subordinate shale bands. These beds Have at their 
base a ferruginous 4 pudding-stone 1 (?)F— a weathered fossiliferous 
band showing occasional casts of gastropods. It rests upon a thick 
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band of dudes carrying intercalations of thin, earthy limestone rich 
in DiaoocycUm ( Orthophrogmina ) and other foraminifera. 

This succession of beds is underlain by an alternation of lime- 
stones and sandstones attaining a very complete development on 
the eastern bank of the river at Therria Ghat. There are four lime- 
stone bands separated by sandstones of variable thicknesses. The 
uppermost limestone is mostly built up of large and medium sized 
Nummulites, the next lower one is an Alveolina limestone, while the 
third limestone band shows sections of gastropods and tiny fora- 
minifera. The fourth or the lowest limestone is practically devoid 
of fossils. Mr. Ghosh suggests that the name * Sylhet limestone ’ 
should be used to indicate the three upper fossiliferous limestone 
bands, together with the interbedded sandstones. The lowest lime- 
stone is separated from the beds of the Sylhet limestone by a con- 
siderable thickness of plant-bearing sandstone in the Therria nala 
and itself grades downwards into an earthy limestone and calcareous 
shales. Mr. Ghosh considers the plant-bearing sandstone, together 
with the underlying pure limestone, to be the equivalent, in the 
southern area, of the Cherra beds of the main plateau. There seems 
to be a substitution of the calcareous facies of the southern area by 
an arenaceous facies as the beds are traced northwards from Therria 
Ghat to Cherrapunji. 

The impure earthy limestone and calcareous shales that follow 
yielded, in the neighbourhoods of Nongiri and Mahadek (25° 13' : 
91° 44'), several Cretaceous ammonites and other fossils. In the 
opinion of Mr. Ghosh, they form the highest beds of the Cretaceous 
series both on the Cherra plateau and in the southern area. They 
are nndo.rln.in by a soft, ochreous, fossiliferous, earthy sandstone 
and a massive sandstone of considerable thickness, the upper part of 
which is rich in fossils. In the Um Niuh, north of Barpunji Bazar 
(25° 11' : 91° 49'), the sandstone passes downwards into a ferru- 
ginous, calcareous sandstone having pockets of a coral limestone 
and a conglomeratic shell limestone at base resting on an ash bed 
of the Sylhet trap. This lower horizon yielded several bivalves, 
including Protocordium and a giant lnoceiamus, and several brachio- 
pods and ammonites. It appears that the lower band is represented 
on the Cherra plateau by the basal conglomerate north of Sohxarim. 

As a result of his field work between Cherrapunji and Mawbeh- 
latkar (26° 24' : 91° 46') Mr. jGhosh arrives at the conclusion that the 
oversteps all the fossiliferous Cretaceous beds and 



86 


Records of the Geological Survey of India. [Von. 71. 


rests directly on the basal sandstone and conglomerate near Maw- 
behlarkar. The same opinion was expressed by, Dr. Fox in last 
year’s General Report. It would be in accordance with field evidence 
to group the Cherra sandstone with the overlying beds of the Sylhet 
limestone stage, there being no visible sign of any physical break. 

During the last few weeks of his stay in the Khasi Hills, Mr. Ghosh 
had an opportunity of working in the metamorphic and intrusive 
rocks of the Shillong plateau. Mr. Ghosh found that the quartzites 
of the Shillong series were intruded by an epidioritc (the Khasi 
greenstone of Medlicott) first and later by a granite (Mylliem granite). 

100. Dr. A. K. Dey was the only officer working in Bihar’ and 
Orissa and Bengal during the field season 1934-35. 

He mapped, in continuation of his previous season’s work, por- 
tions of the Midnaporc, Bankura and Manbhum districts lying in 
sheet 73 J/9. The geological formations of 
Mldnapore and Ban- the area are iu ascending order (1) the Iron-ore 
kura districts, Bengal, series with interbcdded lava flows and sills, 
Bihar and Orissa. (2) intrusive granitic rocks and (3) the Newer 

Dolerite dykes. 

The mica-schists of the Iron-ore series around Bagdiha (22° 51' : 
86° 43') contain intercalated bands of calc-granulitc composed of 
quartz, microcline, plagicclase, diopside, tremolite, hornblende, 
sphene and iron-ore. To the south of Kuilapal (22° 50' : 86° 38'), 
the mica-schists have been intruded by an elliptical mass of granite 
which has produced lil-par-lit injection along the margins. In the 
north, the granitic rocks exhibit various degrees of metamorphism 
ranging from massive granular rocks to banded gneisses. Inclusions 
of older metamorphic rocks, consisting of epidiorite, hornblende-, 
chlorite-, talc-, and mica-schists, occur throughout the granitic 
regions. In the north-eastern part there are numerous small, dyke 
like bodies of altered basic rocks bearing a petrological resemblance 
to the Newer Dolerites. 

Silicified fault-breccias arc seen in a number of places in the 
mica-schist and granite-gneiss, indicating post-granite faulting. 

101. During the field season Mr. Crookshank continued his map- 
ping in Bastar and Jeypore. He completed sheet 65 F/15 begun in 


Battar State, Central 
Provinces and Jeypore 
Estate, Vlzagapatam 
district, Madras. 


the previous year, and mapped portions of 
sheets 65 F/ll, 1, and 5. In addition he 
examined fossil localities at Deothan, Khairi, 
and Budbimai on sheet 55 F/7. 
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The rocks mapped were as follows:— 

Hwent. High lovol laterite. 

Unconformity. 


Purana. 


? Cuddapaha. 


Shales, phyUitos, slates and sohi » 
Limestones. 

Quartzites. 

Unconformity . 


Greenstones 


Archaeans . . Bailadila goring 


Bong pal serins 


Dolorito. 

Charnockite. 

! Metamorphosed basalts. 

Epidiorites. 

Granite and pegmatite. 

"Bandod hematite-quartzites, and iron- 
ores. 

Banded hematite-chlorite and hematite- 
grunerite rocks. 

. -4 Earthy and oliloritic homatites and 
ferruginous shales. 

Brecciated ferruginous schists and ferru- 
ginous conglomerates. 

^ While quartzite. 

Granitic gneissos with associated pegma- 
tites and hornblende-schists, injection- 
gneisses. 

r Andaiusite -gneisses, -schists, -slates, 
-sandstones. 

. < Sericitic and massive quartzites, quartz-, 
chlorite- and mica- schists, hematite- 
and magnet ito-quartz-schibtb. 

B.'i ndod grunerite-quartzites. 


The arrangement is as far as possible in chronological order with 
the youngest rock at the top of the list, but in many cases the ages 
of the various rocks are still uncertain. The designations ‘ Bailadila 
series ’ and ‘ Bengpal series ’ are local terms and may prove in the 
future to be merely temporary, as it may be possible to correlate 
th£En with some of the well-known divisions of the Peninsular 
Archteans. 

High level laterite covers the top of the Bailadila ridge. Asso- 
ciated with it are pisolitic laterites and lithomarges suggesting the 
possible occurrence of bauxite beneath the ferruginous surface of 
the laterite. 

The most interesting point in connection with the Cuddapahs is 
that their south-eastern boundary is a straight line, and therefore 
probably a fault. The western boundary is very irregular, and pro* 
bably approximates to a boundary of deposition. 
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Dolerite and epidiorite dykes have been found together in the 
same area. It is concluded that they belong to two distinct periods. 

Numerous outliers of chamockitc were noted east of Malakangiri 
and in other places in the gnmsic region west of the main clmrnockite 
area. As similar outliers have been reported by all previous workers 
in the region west of the Eastern Ghats it is concluded that they are 
a normal feature along the margin of the charnockites. 

Epidiorites and metamorphosed basalts occur in many places, 
but especially on sheets G5 P/5 and 1. The latter overlie the Beng- 
pals and gneisses with marked unconformity. They were also seen* 
in contact with the Bailadila series, and it was provisionally con- 
cluded that they overlie these with unconformity also. Some of 
the epidiorites are undoubtedly intrusive in the basalts. 

The Bailadila series, a local name for the Iron-ore series of southern 
Bastar, is very well represented in the Bailadila range. Here it 
seems to overlie the Bengpals, and underlie the. basalts with uncon- 
formity. It is thought, however, that the evidence for these two 
unconformities is as yet inconclusive. 

The granites and gneisses have been divided into the following 
three sub-divisions: — 

(1) Newer granites and pegmatites, which appear to have escaped 

all folding and are little metamorphosed. 

(2) Granitic gneisses, which appear to have been folded along 

with the sedimentary scries. 

(3) Injection gneisses of uncertain age and origin. Hill ranges 

of ‘metamorphosed sedimentary rocks occur in all the 
field sheets mapped. With the exception of the Baila- 
dila series all have been mapped as Bengpal on account 
of their lithological similarities. 

An attempt has been made to separate the Bengpals into two 
stages, the younger of which is markedly aluminous, and clia^tc- 
terised by the presence of andalusitc, while the older is siliceous. 
This seems to work well in practice, though whether the differences 
observed represent a true change in the nature of the sedimenta- 
tion, or merely reflect variations in the local conditions of meta- 
morphism, is still uncertain. 

Numerous occurrences of banded grtinerite-qu&rtzite were noted. 
Where weathered these are sometimes strongly manganiferous. 
They usually occur dose to the margin of the Bengpals and the 
orthogneisses. 
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102. Dr. P. K. Ghosh completed the mapping of the boundaries 
of the Cuddapah outlier, discovered by him during the previous 

Bastar State field-season, on the one-inch sheet 65 P/10, 

Bastar State, and also subdivided and mapped 
the different members of the Cuddapahs occurring in this basin. 

According to him, the area under investigation was subjected 
to at least two compressional movements, viz ., an earlier one, which 
affected the country during post- Archaean but prc-Cuddapah times, 
operating from the south-west, and a later one, post-Cuddapah in 
age, but operating from the south-east. He also observes that the 
Archseans during the former period of compression yielded mainly 
by flowage and folding ; whereas at the time of the subsequent 
disturbance, they behaved as a fairly rigid mass and readjusted 
themselves to the new conditions by essentially vertical movements 
along planes of fracture. The Cuddapahs, forming as they do but 
a thin coveting on the underlying Archa>ans, while generally sharing 
in, these vertical movements, show in places, particularly near the 
marginal regions of the basins, the usual signs of disturbances pro- 
duced by lateral compression, viz., folding, crumpling and schistosity. 

103. During February, March and the first week of April, 
Mr. W. D. West continued the detailed mapping of the Sausar series 

on sheet 55 0/G, in the Nagpur and Clihind- 
Nagpur and Chhind- wara districts. The work was confined mainly 
wars fetr els, the north-west quarter of the sheet. 

The mapping of the north-w T est end of the Deolapar nappe was 
first completed. While it is quite clear that this end of the nappe 
pitches north-west into the air, the exact manner in which it finishes 
is difficult to determine, owing to abundant intrusions of granite and 
pegmatite, which have replaced the sedimentary succession. 

To the north of this nappe is a large area of orthogneisses. In 
the midst of these gneisses a band of the Sausar scries was unexpect- 
edly found extending from one mile south of hill 1652 (21° 40' : 
79° 16') for about two and a half miles in an east by south direction, 
where it finally thins out in the orthogneisses and pegmatites. It 
consists of the Kadbikhera, Utekata and Lohangi stages. It is 
possible that certain traces of the latter two stages, which had been 
found during the previous field season within the orthogneisses 
further south-east, are relics of this band. The band is to be 
regarded as a remnant of the northern limb of an anticline, the 
southern limb of which runs through Kadbikhera (21° 37' : 79° 21')» 
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In the north-west corner of the sheet, the rocks consist in the 
main of pink and grey orthogneisses, with thin bands of the Bichua 
(dolomitic marbles) and Chorbaoli (quartzites) stages. Associated 
with the pink gneisses there occur abundant dykes of pink aplite, 
and the two are clearly genetically related. This association of 
massive pink orthogneisses and aplites in the northern half of the 
sheet may be contrasted with the association of streaky ortho- 
gneisses and pegmatite dykes in the southern half of the sheet. 

In the extreme north-west corner of the sheet the higher hills are 
capped with a flow of Deccan trap, overlain by laterite. The base 
of the trap is at 1,830 feet. One or two dykes of trap occur to the 
cast of this flow on the lower ground. 

At about a mile north-east of Khawasa (21° 42' : 79° 26') a thin 
bed of silUmanite-quartz-schist was traced for about a mile and a 
half along the strike. Since it occurs in the midst of orthogneisses, 
its horizon in the Sausa* series is not known. Although in places 
it is almost pure sillimanite, for the most part the quartz is too 
abundant for the bed to be of economic value. 

The completion of the detailed mapping of this sheet, which has 
mostly been done on the scale of four inches to one mile, is now 
within sight, and only about six or seven weeks work remains to be 
done. The mapping has necessarily been slow, since the stages of 
the Sausar series arc often thin and impersistent, the jungle is thick, 
and the alluvium and soil cap, which obscure so much of the softer 
members of the series, has had to be mapped separately. It is 
difficult to see how mapping under such conditions, if it is to be of 
any real value, can be expedited, but it is hoped that when this 
sheet has been completed, the detailed knowledge thus gained may, 
with judicious grouping of certain stages, enable the adjacent 
country to be mapped at greater speed, though necessarily in less 
detail. 

104. Mr. I). Bhattacharji continued his systematic mapping in 
the Bhandara district and in the feudatory States of Nandgaon and 

Bhandara district and Klmiragarh. He completed the southern por- 
Nandgaon and Khaira- tion of the sheet 64 C/8, the whole of the sheet 
garh c * 04 C/12 with the exception of small areas near 
the north-west and south-east comers, the north-western half of sheet 
64 C/16 and small portions of sheets 64 C/ll and 64 C/16, A large 
portion of the ground had not been mapped previously, while the 
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rest was rather roughly surveyed by P. N. Datta in 1904-7 and 
W. King 1 in 1883-5. 

Mr. Bhattacharji draws attention to the following features in 
regard to the area examined by him in the Bhandara and adjacent 
areas : — 

(A) The trend of the rocks in the surrounding regions — 

(1) the strike of the rocks in the Eastern Ghats, etc . ; 

(2) the grain of the rocks down the Godaveri ; and 

(3) the foliation of the rocks in the Satpuras. 

These rocks are disposed roughly on three sides of a triangle, 
the central triangular area being Bhandara. 

(B) Within the main Bhandara triangle there is abundant field 
evidence that the main structural features— 

(1) lines of quartz veins ; 

(2) direction of foliation ; or 

(3) disposal of intrusions, 

are roughly parallel with the trend lines of the areas enclosing 
Bhandara—/. c., they have three chief directions — (1) roughly N.-S. : 
(2) generally W. N. W. and (3) approximately E. N. E. In short 
the rocks of Bhandara have, in a horizontal plane, three cleavages 
or foliation directions roughly at 60° to each other and these 
have given rise to smaller triangular structural areas. 

(C) Almost every hand specimen of rock within Bhandara when 
either macroscopically or microscopically studied reveals this trian- 
gular aspect of structures — 

(1) the arrangement of the minerals is along three main direc- 

tions roughly at 00° for foliated rocks ; or 

(2) similarly disposed in those rocks which are recrystallised. 
From these observations Mr. Bhattacharji draws several con- 
clusions, the most important of which are — 

I. That the pressures which induced the orographio axes in 

the Eastern Ghats, the Satpuras and the Godaveri valley, 
have affected the rocks in Bhandara even down to their 
microscopic texture. 

II, That these pressures have affected the rocks in three 

ways: — (a) producing, dynamically, cleavage by myloni- 
tisation generally and (6) foliation as distinct from mylo- 

i JUe . Cleol. Sum Ind. f XVI II, Pt. 4, pp, 109-172, (1886). 
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nitisation, and ( c ) by inducing crystallisation or secondary 
crystallisation where static pressures appear to have 
prevailed. 

HI. That II (a) probably indicates conditions under which the 
rocks have been sheared (mylonitised) or II ( b ) rendered 
plastic ; in the former cases the rocks were not so deeply 
buried as in the latter, other tilings being equal ; and 
that in case II (c) the rocks were subject to so great a 
static pressure, and were possibly under high tempera- 
ture in consequence, that complete crystallisation has 
taken place and secondary granitic rocks have been 
produced. 

Mr. Bhattacliarji’s observations, thus briefly stated, can be 
considered as data in support of the well-known ideas of Gruben- 
mann and others of the recognition of different zones in Van Hiss’s 
zone of anamorphism where rocks may be strong enough to be (a) 
mechanically sheared op mylonitised ; or at a lower depth or under 
greater strain the rocks (6) may be rendered plastic and so intensely 
folded and distorted ; or at still greater depth or far greater pressures 
the rocks (c) may recrystallise or develop entirely new minerals 
characteristic of this zone. 

For the purposes of mapping, the old method of classification 
has been generally followed. According to this, the rocks mapped 
are — (1) alluvium, (2) the Cuddapahs and/or the Vindhyans, (3) 
the Sakolis, (4) the Sausars, (5) the mylonites and cataclasites, (6) 
the granulitos and the fine-grained gneisses and schists, (7) the 
coarse-grained gneisses and schists and the gneissic granites and (d) 
the granites (apparently very slightly altered). 
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INTRODUCTION. 

The area from which the material under description was collected 
is in the northern part of Keonjhar State, Bihar and Orissa, 
comprised in the Survey of India sheet 78 G/9. It is included in 
the map accompanying the memoir on the iron-ores of Bihar and 
Orissa by Mr. H. Cecil Jones. 1 The whole of the area in question, 
excepting a fringe of sandstone of the Iron-ore scries along the 
western margin, is covered by granite which is traversed by a system 
of very numerous dykes. 

He granite is part of a batholitliic mass extending into and 
occupying a large tract of country in the adjoining districts of Singh- 
bkum and Mayurbhanj. It is apparently of uniform composition 
throughout the area, being composed of quartz, orthoclase, micro- 
cline and oligoclase with very subordinate muscovite and biotite. 


1 Mem. Qeol. Sun. Ini.. LXIII, Pt. 2, (1034). 
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Petrographically it is very similar to the granites found in Singh- 
bhum, Ranchi, Bonai, etc., described recently by Dr. J. A. Dunn 1 and 
Dr. L. A. Narayana Iyer.® In the area under consideration the 
dykes are intrusive into the granite, and all, except one, are basic 
in character. The dykes are mostly doleritic in texture, but some 
are basaltic, while gabbro or norite has also been observed in a few 
places \e.g., in the dykes near Durgapur (21° 61' : 85° 36') ; Palas- 
ponga (21° 47' : 85° 34') ; Kanchan Dumaria (21° 60' : 85° 42') ; and 
Burduma Huri (21° 48' : 85° 44')]. The single exception to the 
universal basic nature of the dykes is one which, is sub-acid in com- 
position and is mainly of the nature of an epidotised augite-grano- 
phyre. 

In the following pages are described the petrographic and chemical 
characters of these dyke rocks. The chemical analyses were done 
by Mr. P. C. Roy, Assistant Curator of this Department, to whom 
my thanks are due for the trouble he has taken. The analysis of 
the norite (specimen NiT. 36/620 in the collections of the Geological 
Survey of India) which shows unusually low alumina and lime 
and high magnesia, was completely repeated. The second analysis, 
however, agreed very closely with the first, dispelling the doubts 
entertained about the accuracy of the first and confirming the noritic 
nature of the rock. 

DESCRIPTION OF THE DYKE ROCKS. 

Dolerite and Basalt. 

The basic rocks vary from very fine-grained ones breaking with 
a sub-conchoidal fracture, to those with medium grain. Coarse 
types are distinctly- rare. The colour is generally grey, with a fairly 
well-marked greenish tinge. The specific gravity, determined on 
some twenty-five representative specimens collected by me from 
various localities in the area, shows values ranging between 2*89 
and 3-22 with an average of 2*976 (27° to 30° C.). The dykes vary 
in thickness individually and severally, from a few feet to as much 
as 700 yards. 

A computation was made of the length of the dykes in relation 
to the directions followed by them. The aggregate lengths, averaged 

1 Afd?». Qtcl' Svrv. Ind UV, (1929). 

• Bee, Oedl, Surv. Ind„ LXV, pp. 490-533, (1932). 
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mostly for intervals of every 10 degrees of the compass, are shown 
below : — 

Direction. Aggregate 

length. 

Miles. 

330° C-6 

340° 170 

350° 6-0 

3«0° £8*0 

10° 33*2 

20° 05*2 

30° 97*4 

45° 10*0 

65° 10*5 


A glance at the map in the memoir by Mr. Jones will show that 
the direction most favoured by the dykes is near about 30° (N. 30° E.) 
while a subsidiary one around 310° (N. 20° W.) can also be recognised. 
These two correspond to the major directions of joints in the granite. 

The rocks are composed mainly of augite and plagioclase, the 
relationship between the two being sub-ophitic. Porphyritic 
crystals, either of augite (e.g., 36/492, 3G/541) 1 or of felspar (36/529), 
are occasionally seen. The felspars frequently show a pale greenish 
tint, this being due, at least partly, to the development of micros- 
copic secondary products like epidote and chlorite in them. They 
are generally altered to various degrees, the alteration products 
including kaolin, sericite, calcite, chlorite and epidote. The fresh 
mineral shows lamellar twinning from which the composition has 
been deduced as andesine-labradorite or acid labradoritc. The 
augite is usually fresh and colourless, but rarely showing just a 
suggestion of greenish tinge. Twinning on a (LOO) is common and 
‘ herringbone 5 structure is sometimes seen. It alters to uralite 
and chlorite, and in a smaller degree to epidote and rarely to serpen- 
tine (36/537). 

An almost constant feature in the basic rocks is the presence 
of a little quartz and micropcgmatite. In some cases the quartz 
forms comparatively large, megascopic blebs (36/496). The micro- 
pegmatite often surrounds the felspars in radiating fashion. The 
minor minerals include titano-magnetite or ilmcnite with the 
leucoxene derived from them, and pyrite. Distinct interstitial 
groundmass is frequently observed, which may be finely micrographic 

1 Registered numbers iq the rook cojlootioq of the Geological Survey of India, Calcutta, 
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or altered glassy material. Araygdales are uncommon, those found 
in specimen 35/416 being usually 2 to 3 mm. and rarely, 8 mm. 
across. 

Two rocks, a very fine-grained basalt (35/403) and a quartz- 
dolerite (36/496), were analysed. The results are given in Table 1 
together with the analyses of some other types of Indian traps for 
comparison. 


Table 1 . — Analyses of Dolerites and Basalts . 


— 



2 

36/496 

• 

A 

Avorago 

Newer 

Dolerite. 

B 

Average 

Gwalior 

Trap. 

0 

Averago 

Deccan 

Trap. 

D 

Avorago 

Cndriapah 

Trap. 

E 

Augito* 
d ion to, 
Seven 
Pagodas, 
Madras. 

SiO, . 


49*85 

53*96 

52*25 

50*18 

50*61 

48-34 

61*15 

TiO, . 


1-20 

trace 

0*94 

1*59 

1*91 

1*66 

0*44 

A 1 . 0 , 


15-80 

13*13 

14*28 

11-73 

13*58 

12*76 

15*92 

Fo a 0 3 

• 

0*23 

0*98 

1*90 

2*02 

3*19 

3*39 

9*34 

FoO . 

• 

11*60 

8-68 

9*85 

11*94 

992 

11*70 

2-87 

MnO . 

• 

0*24 

0*10 

0*19 

0*50 

016 

0*76 

0*09 

MgO . 

• 

5*60 

7*26 

5*27 

5*46 

5*46 

5*84 

6*48 

CaO • 

• 

10*02 

9*07 

8*39 

10*05 

9*46 

10-13 

10*40 

Na.O . 

• 

2*78 

3*71 

2*79 

4*47 

2*60 

2-56 

1*19 

K t O . 


0-94 

0*30 

1*50 

0*96 

0*72 

0*44 

1*61 

H.O+ 


1*58 

2*56 

2*09 

0*61 

1*70 

2*38 

l 0*11 

H.O— 


0*22 

0*25 

0*13 

0*20 

0*43 

0*28 

J 

F a O n . 

• 

0*16 

0*15 

0*30 

0*74 

0*39 

0*10 | 

0*06 

s 

• 


0*06 

004 

. > 

. . 


• • 

CO* . 


0*16 

0*26 

0*12 


•• 

. . | 

• • 

Total 

• 

100*47 


100-04 

100*43 

100*12 

100-40 

99*66 

Sp . Gr . 

• | 

3067 

2*942 

2983 

2*98 

2*916 

3106 

2*90 
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Niggli Values. 


— 

1 

2 

A 

B 

C 

D 

E 

¥ 

G 

Si . 

119-4 

134-8 

1349 

117*6 

126*3 

114*1 

122*2 

135 

108 

A1 . 

22-3 

19-3 

21-7 

16-2 

200 

17-8 

22*4 

24-5 

21 

Pm . 

44-1 

470 

400 

470 

47*4 

50 *5 

45-8 

42*5 

32 

0 

25-7 

24-3 

23-2 

25*2 

25-3 

25-3 

90-6 

23 

21 

Aik . 

7-9 

9-5 

9-4 

11 6 

7-4 

0-5 

5-2 

10 

6 

Mg 

•45 

•58 

•44 

•40 

•43 

•39 

1 

•50 

*65 

C/Fm 

•58 

•52 

•51 

•54 

•53 

•51 

•58 

•54 

•40 

K . 

•18 

•05 

•27 

•12 

*16 

•10 i 

•47 

•28 

*20 

Ti . 

2-16 

•• 

1-83 

2-80 

3-58 

2-96 




P 

016 

016 

0-33 

0*73 

0-42 

013 

0*06 

•• 

•* 

Qe 

—121 

—31 

-2-9 

—28-8 

-3-4 

— 11*9 

+m 

— 6 

—16 


1. Very fino-graiued basalt (35/403) from a dyku half a milo north of Giridharpur 

(22° 0' 30" : 85° 35'), Keonjhar State. Anal. P. C. Roy. 

2. Quartz-dolorite (36/496) from a dyke three furlongs south-east of Giridharpur, 

alongside the path to Jamjori, Koonjhar State. Anal. T\ C. Hoy. 

A. Averago composition of throe * Newer Doloriton ’ of Singhbhum, Ren. Qeol. Surv. 

Ind., LXV, p. 528, (1932). Anal. L. A. Narayana lyor. 

B. Average composition of six 1 2 * Gwalior traps Jour. Qeol., XLllT, p. 69, (1935), 

Anal. M. P. Bajpai. (Analysis jvs revised by the author.) 

C. Average composition of eleven 4 Deccan traps’. Bull. . Gaol. Roe. Amen, 

XXXIII, p. 774, (1922). Anal. H. 8. Washington. One of those cloven is 
from the Raj mail al, not Deccan trap. 

D. Avorage composition of two * Cuddapah traps \ Mem. Qeol. Rv rv. Inti., LXIV, 

Pfc. 2, pp. 224-225, (1934). Anal. P. C. Roy and Muhadoo Ram. 

E. Augite-diorito (or diabase) from a dyke at Seven Pagodas, Chingleput district, 

Madras. T. H. Holland, Ree. Qeol. Surv. hid., XXX, p. 35, (1897). Anal. 
P. Briihl. 

J. Niggli’s gabbro-diorito typo. P. Niggli ami P. J. Bogor. ‘ Gestoins und Mineral 
provinzen p. 126, Berlin, (1923). 

G. Niggli’s normal gabbro-norite type. Ibid., p. 128. 
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It will be seen from Table 1 that the average Singhbhum dolerite 
occupies a position between the Keonjhar dolerite and basalt. This 
close relationship is of course to be expected, since the dykes in 
Keonjhar are simply a continuation of the * Newer Dolerite ’ dykes in 
Singhbhum. The average Deccan trap is also akin to these dyke 
rocks. In comparison with these, the Gwalior trap contains less 
alumina and more alkalies, and shows a greater deficiency of silica 
in the Niggli values. The 4 augite diorito 9 containing micro-pegma- 
titc, which lias been described by Sir T. H. Holland, also shows a 
good deal of resemblance (it would appear that in the analysis, as. 
reported, the FcO and Fe 2 0 3 have been interchanged). In the 
table of Niggli values, those for Niggli’s gabbro-diorite and gabbro- 
norite types are given for comparison, the first being more acid 
and the second being more basic than the above-mentioned traps. 


Norite. 

Just east of JJurgapur (21° 51' : 85° 36') is a broad dyke from 
the centre of which the specimen 3G/520 was collected. The rock is 
dark grey in colour, the pyroxenes showing a bronzy lustre. Under 
the microscope it is found to consist of dominant pjToxcnc which 
is here and there altered to serpentine. The basic plagioclase is to 
a large extent altered. Some ilmenite and leucoxene, a little quartz, 
micropogmatite and a few flakes of biotite are also seen. The 
modal composition determined by means of a Wentworth recording 
micrometer, is 77 per cent, pyroxene, 18 per cent, felspar, 4 per cent, 
micropegmatito and quartz, and less than 1 per cent, iron ores and 
biotite. 

The pyroxenes are colourless and non-plcochroic. Several of 
them give straight extinction and rather low interference colours 
and arc referable to the orthorhombic group. The others give 
oblique extinction and higher interference colours and are therefore 
monoclinic. The optic axial angle, which was determined for a 
few, ranges between 20° and 40°. Hence the monoclinic pyroxenes 
seem to belong to the enstatite-augite (pigeonite) group. 

In Table 2 are given the analyses of the rock from the dyke 
near Durgapur and of some other related types. The perknite from 
Singhbhum, analysed by L. A. N. Iyer, is included since it also 
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represents a coarse differentiate from similar basic dykes (Newer 
Dolerite) in an adjoining area. 


Table 2. — Analyses of Norite and Related Types. 





3 

H 

I 

J 


— 


(36/520). 

Augito* 

Hyporstlienito, 

Pallavaram. 

PorUnito, 




norito, 

Eriyur. 

Singhbhum. 

JSiO a 



53-82 

53*05 

40-80 

52-59 

TiO, 



0*33 

1-77 

•• 

0-30 

AI a O a 



807 

8-91 

9*80 

3*69 




211 

3*20 1 


f 2-63 





}■ 

10*35 


PoO 



7-00 

0-52 J 


L 8-30 

MnO 



0-21 

009 

•• 

0*22 

MgO 



18-30 

14*42 

18-98 

19-38 

CuO 



5*1)6 

| 

9*57 

11*49 

Nn a O 



1*28 

0*601 

iraco 

f - 

K,0 



0*82 | 

0-48 J 


t 0-22 

H a O-|- 



1*71. 

O' 05 

0*07 

I " 

H a O— 



0*08 J 



L 0*58 

i\o u 

. • 


004 

009 

•• 

0-13 

CO, 

• 


0*05 

• • 


0*14 


Total 

. 

09-73 

00-Cfi 

101*33 ' 

*10010 

Sp. Or. 

• # 

• 

3-095 

309 

3*333 

3*34 


' Includes Cr,0„ 0-22, NiO, 0-09 and 8, 0-06. 
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Niggli Values. 



3 

H 

I 

j 

K 

Bi . 

• 

• 

112*3 

116*0 

84*8 

99*4 

80 

Al . 


9 

9*9 

ix*a 

10*5 

4*1 

10 

Pm . 



73*1 

70*4 

71*0 

72*4 

74 

0 . 



13*3 

16*9 

18*5 

23*3 

14 

Aik . 



3*7 

2*1 

• • 

0*3 

2 

Mg . 

• 


•78 

•67 

•69 

•75 

•72 

O/P.u 

• 


*18 

•23 

•26 

•32 

19 

K . 

• 

• 

•30 

•32 

" 

100 

9 • 

Ti . 

• 

• 

0*51 

2*94 

.. 

0*43 

• 9 

P . 

9 

• 

0*04 * 

0*08 

.. 

0*10 

9 9 

Q* . 



—2*4 

+8*5 

—15 

—1*6 

—28 


3. C o:\rao norite (36/520) containing rnuoh magnesian pyroxono, subordinate felspar, 
interstitial quartz and micropagmitito and a little irou-oro and biotito ; from 
the central part of the dyke oast of Durgapur, Keonjhir State. Anal. P. C. 
Roy. 

II. Angite-norito ; hoimorysUlUno, with small phonocryat* of ousbatite, the ground- 
mass containing minuto angites wrappe l around by tuftod inicrolifcos of felspar 
and interstitial glass ; from Eriyur, South Arcot district, Madras Presidency. 
T. H. Holland, Rea. deal. Surv . Ind. t XXX, p. 28, (1897). Anal. P. Brilhl. 

I. Hypersthenito from Pallavaram near Madras, containing much schillorised 

hyperstheno, brown hornblende and augito, a little olivine, spinollids and 
occasional apatite. T. H. Holland, Mam. Qeol. Surv. Ind. 9 XXVIII, Pt. 2, 
p. 160, (1900). Anal. T. L. Walker. 

J. Perknite (34/457) associated with doleribe, from a dyke one mile east of Belma, 

Singhbhum district. Contains much augite set in a fine-grained groundmaas 
of augito, a little felspar, quartz, biotito and calcite. L. A. N. Iyer, Rec, 
Qeol. Surv . Ind., LXV, p. 528, (1932). Anal. L. A. N. Iyer. 

1C. NiggU’a honiblondite-pyroxenlto-peridotite typo * (Niggli and Beger, • Gesteine 
and Mineral prorinzen’, p. 138, Berlin, (1023). 


The norite from Durgapur, the analysis of which is given in the above 
Table 2, is seen to be unusually rich in magnosia, which is accounted 
for by the character erf the pyroxene. Its occurrence in the central 
portion of a dolerite dyke and its gradation into the latter type of 
rock show clearly that it is a product of differentiation, probably 
through the segregation of eaflier formed crystals. In the table 
are given also the analyses of an augite-norite and a hypersthenito, 
both from South India, which show a fairly close similarity to the 
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rook . from Keonjhar. This norite is therefore a type related to 
hypersthenites and picrites. It differs from ordinary pyroxenites 
and hornblendites iu containing more magnesia and less alumina 
and lime, and from ordinary peridotites in containing more Bilica, 
alumina and lime and less magnesia. It thus falls between those 
two general groups, and resembles Niggli’s hornblendite-pyroxenite- 
peridotite magma type except for the greater proportion of silica. 
The perknite described by Dr. L. A. N. Iyer, although very similarly 
related to the same system of basic dykes, is a type distinctly richer 
in lime, due evidently to the pyroxeno being diopaidic, as shown by 
the large optic axial angle (66° — 60°, and 68°). 

The optical characters of the pyroxene and the bulk composi- 
tion of the norite show that the pyroxene is a magnesia-rich variety. 
For understanding the chemical nature of the mineral, the rock 
was crushed to pass an 80-mesh sieve and the pyroxene separated 
by means of Sonstadt solution (potassium mercuric iodide) of 
density 3*1. 'On analysis, tho following result was obtained ; — 


Table 3. — Analysis of Pyroxene. 

Por cent. 


SiO a . 

• 

• 

• 


a 

9 


• 

• 

63-90 

TiO, . 

9 

• 

• 


9 

• 

• 

• 

• 

0*43 

A1,0, . 

m 

• 

. 


9 

• 

9 

• 

9 

2*63 

F 0|Oj « 

• 

9 

• 

• 



9 



3*05 

FoO . 

• 

9 

• 

• 

9 

9 

9 



7*50 

MnO • 

m 

• 

• 

• 

9 

9 

9 


• 

0*28 

MgO . 

• 

• 

• 

• 

9 

9 

• 


9 

24*78 

CaO • 

• 

« 

• 

• 

9 

• 

• 


• 

0*10 

Alkalies 

• 

• 

• 

• 

9 

• 

9 


• 

trace 

P.O, . 

• 

• 

• 

• 

9 

• 

9 

• 

• 

Nil 








Total 

9 

09*39* 


* (H,0 less than 0-1 per oent.) Analyst : P. C. Boy. 

For comparing the relative abundance of the oxidos of iron, 
magnesium and calcium in the pyroxene with that in the rock, the 
moleonlar proportions of the throo oxides have been recalculated to 
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100, all tho iron being roekoned as ferrous. The values are given 
below : — 


— 

FeO. 

MgO. 

CaO. 

f 

o 

MgO/CaO. 

Pyroxene .... 

17-27 

70-29 

12-44 

4*1 

5-6 

Hock (norite) 

1804 

66-47 

15-49 

3-7 

4-3 


Some work has already been accomplished by several investiga- 
tors in studying the composition of the pyroxenes in relation to that 
of the rocks in width they occur. Fenner 1 lias found that there is 
a higher MgO : FeO ratio in the pyroxene than in the rock, this 
accounting for the elimination of iron at a late stage in the form of 
magnetite. Wahl 2 and Washington 3 havo shown that magnesia- 
rich onstatitc-augito is characteristic of the plateau -basalt typo of 
basic rocks, while lime-rich diopsidic augite is characteristic of olivine- 
diabase and ‘ cone-basalt \ Fermor 4 and Barth 5 have however 
expressed the view that enstatitc-augite is tho common pyroxene of 
all basaltic rocks 6 . This question is discussed in a recent paper by 
Kennedy 7 who supports Wahl’s and Washington’s views. In the 
present case there is no doubt that the pyroxeno is enstatite-augito, 
showing a higher MgO : CuO ratio than the rock in which it occurs, 
and that the rock belongs to the plateau-basaltic or tholeiitic type. 

The Sub-acid Dyke. 

There is a conspicuous dyke of grano-dioritic composition which 
extends from Khuntapoda (21° 52' : 85° 36' 30") in a N. 20° E. 
direction to Sosang (22° 1' : 85° 40'). Its length is about ten miles 

1 C. N. Fenner. The crystallisation of haBalts. Amer. Jour, Set., XVIII, 
pp. 225-253, (1929). 

8 W. YVahl, Dio Enstatitaugito. Min . Petr. Mitt., XX VT, p. 14, (1907). 

8. Washington. Deccan traps and other plateau basalts. Bull. Geol. Soc. 
Amer ., XXXUI, p. 800, (1922). 

4 L. L. Fermor. Enstatitc-augite series of pyroxenes. Bee. Geol. Surv. hid., 
LVJII, p. 323, (1926). 

•T. Barth. Amcr. Mineral., XVI, p. 196, (1931). 

6 My remarks, loc. cit., referred to the plateau-basalt typo only and my conclusion 
that the p\ roxonos of the onstatite-augito scries are probably tho most abundant pyro- 
xenes in nature is based on the assumption that the plateau-basalts are volumetrieally 
much more important than tho cone-basalts, at least in the rocks exposed at the 
surface.— L. L. F. 

7 W. Q. Kennedy. Trends of differentiation in basaltic magmas. Amcr. Jour. Sci., 
XXV, pp. 260 264 , (1933). 
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while its maximum thickness is over 600 yards. The rock of which 
it is made up is medium-grained, light greenish grey, and sometimes 
mottled with pink. The greenish colour is imparted by epidote, of 
which a variable amount is almost always present. The specific 
gravity of the rock ranges between 2*75 and 3*15, with a mean of 
2*90. Those giving high values are always rich in epidote. 

From this dyke two specimens were selected for analysis. The 
specimen 36/501 from near Gunuiria (21° 59': 85° 39'), which re- 
presents an average type, is composed to a large extent of micro- 
pegmatite in which patches of quartz can be recognised. Some 
twinned crystals of piagiodase can also be seen. There is some 
undoubted augitc as well as a lair amount of epidote, the latter 
derived, at least in part, from the former. Some titano-mugnotito 
and leucoxene and a little calcite are also present. 

Specimen 36/502, which was collected from the marginal portion 
of the same' dyke just west of whore it is cut through by a stream 
south of ITastinapur (21° 57' : 85° 38'), looks partly fine-grained and 
partly glassy and possesses a marked light green colour. Micro- 
scopic examination shows that it- is composed of micropegmatite and 
aggregates of green epidote. Some grains of leucoxene are inter- 
spersed among the other minerals. 

The mineral composition of this dyke shows that the rock may 
be called an cpidotiscd (augitc) granophvre. Other specimens from 
the same dyke (36/499, 500, 508, 510 and 541) are of die same nature. 
The felspar includes both plagiodaso (oligoclaso-andesine or andcsine) 
and orthoclase, the latter mostly intergrown with quartz. The 
augitc is somewhat schillerised and often replaced by epidote,, 
amphibole or oven chlorite. Small amounts of ilmenito or loucoxono 
and rare pyrite are also present. The analyses of the two specimens 
described above arc given in Table 4. 

Though both the rocks (36/501 and 36/502) were collected from 
the same dyke, there are differences in mineral composition which 
arc reflected in the analyses. The latter is poorer in silica and 
alkalies and richer in ferric iron and lime, in comparison with the 
former. The former resembles some segregation veins associated 
genetically with quartz-dolerites, as will bo seen from analysis (L) 
in the Table. The other contains much epidote and resembles, 
roughly, an epidotised quartz-diallage-syenito, the analysis of which 
(M) is also given for comparison. 
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Table 4. — Analyses of Sub-acid Rooks. 



4 

L 

5 

M 


Niggli Values. 

36/501. 

36/502. 

n 

n 

5 

M 

SiO, . 

67*41 

69-36 

58-91 

58-32 

Si . 

286-7 

321*1 

178-0 

193-9 

Tit), . 

0-83 

trace 

0-78 

• • 

A1 . 

31-2 

28-7 

25-7 

20-2 

Al»O t . 

12*45 

10-63 

14-42 

16-77 

Fm . 

28-9 

28-3 

21*8 

21-7 

Fe,0, . 

3-77 

2-99 

7-42 

6-56 

C . 

17*3 

17-7 

48-2 

41-6 

FeO . 

3*33 

3-03 

M3 

0-89 

Aik . 

22*6 

25-2 

4-4 

9-5 

MnO . 

0-32 


0-07 

0-13 

Mg . 

•13 

•22 


•02 

MgO . 

0-61 

0-90 

0-41 

0-09 

C/Fm 

■60 

•03 

2-21 

1-92 

CftO . 

3-81 

3-67 

*4-89 

11-68 

K . 

•35 

•37 

•08 

-89 

Na,0 . 

3-54 

3-56 

1-38 

0-32 

Ti . 

2-60 

. . 

1-78 

.. 

K,0 • 

2*94 

3-15 

0-18 

4-01 

P . 

0-38 

0-44 


0-68 

H a O+ 

100 

1-46 

0-83 

1 










y i-73 

Qz . 


+ 120-1 


+55-7 

H,0 — 

007 

•• 

0-02 

J 






o 

m 

0*21 

0-22 

0-13 

0-48 






CO, . 

0-24 

2-07 

Nil 

• . 






s 

Nil 

•• 

Nil 

•• 



i 



Total . 

100-53 

100-84 

100*67 

99 98 






Sp. Gr. 

2-76 

2-60 

3-12 

•• 







4. From the dyke one mile south of Gum aria, Keonjhar State. Anal. P. C. Boy. 

5. From the same dyke, just west of the intersection with the stream Booth of Hasti- 
napur. Anal. P. 0. Boy. 

L. Segregation vein associated with quart/.-dolerite near Hound Point, Dalmeny, 

Scotland. T. C. Day. Chemical analyses of quartz -doleritos and segrega- 
tion veins at Hound Point, North Queensferry and Inverkeithing. Trans, 
Edin . Oed, Sot., XII, p. 85, (1928). Anal. T. C. Day. 

M. Unakite from Milam’s Gap, Virginia, U. S. A., consisting of orthodaso and green 

epidoto with some quarto, iron-ores, zircon, and apatite, derived from a 
hypersthene-akerite or quartz-diallage-syenite. F. W. Clarke, Data of 
Geochemistry, U. 3, Qtd* Surv, t Bull . 770, pp. 009-010, (1924). Anal. 

W.C. Hiatal. 
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AGE OF THE ROCKS. 

As already mentioned, the granite of the area is part of a batholith 
oxtending from here into tho neighbouring districts and it can be 
definitely regarded as the accompaniment of the orogenic revolu- 
tion at the close of the Dharwarian era. The dolerite is intrusive 
into and later than the granite, but no idea can be gained of the 
time interval which separated the intrusion of the two types. In 
Peninsular India there are trappean rocks intrusive into part of 
the Cheyairs (Cuddapahs), and the Dallas, which have all been consi- 
dered to be of pre-Cambrian age but later than the Dharwars. 
The next younger group of basic rooks appears only in Rajm&hal 
(Jurassic) times and this may be considered as an earlier phase of 
the Deccan traps . 1 So far as known, there are no basic rocks in 
Peninsular India to represent any part of tho enormous gap of time 
between the* two. 

The dyke rocks of Keonjhar are probably of about the same 
age as the Cuddapali traps. In contrast with the basic rocks of an 
earlier age, which aro all completely amphibolised or converted 
into epidiorite, these have been only slightly altered or are often fresh. 
All these again are characterised by tho general presence of micro- 
pegmatite in the matrix. 

Field evidence is not very clear as to the ago of the sub-acid 
dyke. A single thin dyke of basalt intersects it but the contact is 
obscured by soil and debris. The indications are however that 
it is semi-contemporaneous with, or slightly youngor than, tho basic 
dykes. 


ORIGIN OF THE MICROPEGMATITE. 

The acid material in the basic dykes is in the form of mioropeg- 
matite, free quartz or acid glass. It is generally found in tho inter- 
stitial groundmass, but may also form megascopic patches. 

With regard to the presence of the micropegmatite in basic 
rocks, two alternative hypotheses may be considered : firstly that 
it is due to the solution of acid or granitic rock by hot basic magma 
prior to or during intrusion, and secondly that it is the residual 
product of differentiation of the basic magma itself. In the first 
case it is due to extraneous assimilated matter and in tho second 
it is a direct derivative of the rock in which it is found. 


1 C. S. Fox, Current Science, III, p. 428, (1985). 
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With regard to the first hypothesis, it is well known from actual 
field observations that basic and acid rocks can mix and produce 
a hybrid or intermediate product. In the present case it is manifest 
that the dykes have penetrated through and are surrounded by 
granitic rocks, and hence such a mixing may probably have taken 
place. Dr. N. L. Bowen 1 has discussed this question and has stated 
that such assimilation can take place if the rock dissolved belongs 
to the same reaction series as the basic rock dissolving it, though 
quantitatively it may not be of much importance. The margins 
of the basic dykes against the granite are, wherever they can be 
seen, quite sharp, so that any such assimilation must have taken 
place at depth and probably in and around the magma chamber. 

With regard to the second alternative it may be noted that 
the residual acid material is present in many basic rocks in India 
ami elsewhere. In the basic dykes in Keonjhar there is a variable, 
though generally small, mmount of micropegmatite and quartz, but 
in the sub-acid dyke the inicropegmatito forms the major portion 
of the rock. Sir T. H. Holland has discussed the origin of such 
material occurring in the basic dykes in the Madras Presidency as 
early as 1897. He wrote : 2 

‘ I would consequently prefer the explanation I have already given, namely 
that the mieropegraatito is really original, the last phase in the consolidation of the 
rock, and its formation and preservation are facilitated by tho perfectly quiet 
conditions of consolidation and subsequent freedom from dynamic disturbances. 9 

Again, 3 * 

* Evon distinct veins of granopliyrc, instead of being considered normal igneous 
intrusions, can best be explained as “ contemporaneous veius ** formed as tho final 
stage in the consolidation of tho magma from which the augite-diorite was obtained 
during the earlier stages of its consolidation. When consolidation takes place 
under limited pressure as was probably tho case with the Madras dykes, the frame- 
work of augite and plagiocloso will be sufficiently strong to prevent collapse, and 
the micropegmatite can thus consolidate in the interorystal cavities. But where 
the pressure is in excess of that which the framework of augite and plagioclase is 
able to withstand, os is more likely to be the case in largo masses, the mother liquor 
will be squeezed out and will consolidate as a separate moss of granophyre. Some 
such explanation as this I would offer to account for the frequent association of 
masses of augite-diorite (gabbro) with granophyre ; or in other words, to account 

1 Evolution of Ignoous rocks, pp. 199-201, Princeton University Press, (1928). 

9 T. H. Holland. On some norite and associated basic dykes and lava flows in Southern 

India. Ree. OtoU Surv , Ind., XXX, p. 34, ( 1897). 

9 Ibid. t p. 39. 
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for the separation of these genetically related rocks when the magma is sufficient 
to form large bosses, and for their intimate microscopic association where the magma 
consolidates in narrow dykes.* 

Bowen 1 considers that quartz or acid residue in basic rocks results 
from the early separation of olivine from the crystallising magma in 
excess of its actual stoichiometric proportion. Fenner 2 however 
points out that though experimentally sound, this is not supported 
by the field evidence of the rocks. In a recent contribution to the 
study of the differentiation of basaltic rocks, W. Q. Kennedy 3 con- 
cludes that there are two fundamentally different types of basaltic 
magmas, one tholeiitic and the other olivine-basaltic. The tholeiitic 
magma, represented predominantly among the plateau basalts, gives 
rise, according to him, to an acid differentiate of which quartz, 
acid plagioclaso, mieropegmatitc and common augito are charac- 
teristic ; the olivine-basalt type (oceanic basalts) results in products 
which contain abundant potash and soda felspars, felspathoids, 
soda pyroxenes, titanaugite and amphibolcs, but no quartz. The 
rocks described here will fall under the normal tholeiitic types and 
their derivatives and are therefore not in any sense peculiar. As 
shown above, the nature of the pyroxene also supports this conclu- 
sion. Moreover, these rocks could not have any particular signi- 
ficance with regard either to space or geological time, since they 
are to be found associated with fissure as well as central eruptions in 
many parts of the world and in various geological ages. 

The rocks under study bolong therefore to the tkoleiito group, 
the granophyric dyke apparently representing a late differentiate or 
pegmatoid. It is impossible to evaluate the part played by assimi- 
lated acid material. In the present state of our knowledge of the 
physical chemistry of the differentiation processes in basic rocks, 
no clear distinction between the products of normal differentiation 
and those due to assimilation of extraneous acid material seems 
possible. The relative importance of the role played by these two 
processes must remain vague and unsettled until some definite 
oriteria can be established, particularly through experimental work. 


1 N. L. Bowon, loc. cit., pp. 70-74. 

«C. N. Fonner. The crystallisation of basalts. Armr % Jour. Sci. 9 XVIIT, 
pp. 225-253, (1929). Tho residual liquids of crystallizing magmas. Mineral Mag. t 
XXII, pp. 639-560, (1931). 

• W. Q. Kennedy. ‘ Trends of differentiation in basaltic magmas*. .Imer, Jour, 
Scu, XXV, pp. 239-266, (1933). 
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EXPLANATION OF PLATE. 

Plat* 1. Fro. L— Dolerite (36/607 : 17472) from a dyke near Kasia, Kconjhar 
State. Ordinary light, X 24. 

Fro. 2.— Granophyre (36/602 : 17468) from the dyke near the inter- 
section of the stream south of Hastinapur. Polarised light, 
X 24. 

Fro. 3.— Granophyre with epidote (36/601 : 17467) from the dyke one 
mile south of Gumaria. Polarised light, x 24. 

Fra. 4.— Norite (36/620 : 17486) from the dyke just east of Durgapur. 
Ordinary light, X 24. 
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MISCELLANEOUS NOTE. 

Quarterly Statistics of Production of Coal, Gold and Petroleum 
in India : October to December, 1935. 

Coal. 


— 

October. 

November. 

December. 

Quarterly 
total 
for each 
Province. 




Tons. 

Tons. 

Tons. 

Tons. 

Assam , 


. 

15,705 

19,933 

17,607 

53,335 

Baluchistan . 



71 

940 

267 

1,27K 

Bengal 



523,858 

582,179 

589,384 

1,676,421 

Bihar and Orissa . 



985,115 

985,188 

1,051,854 

3,022,157 

Central Provinces . 



1 19,874 

123,265 

133,496 

370,635 

Punjab 



15,962 

18,228 

14,287 

48,477 

Total 

«... 

1,660,675 

1,709,733 

1,806,895 

5,177,303 


Gold. 



October. 

November. 

December. 

Quarterly 
total 
for each 
CompAoy. 


Ozs. 

Ozs. 

Ozs. 

Ozs. 

The Mysore Gold Mining Co., 
Ltd. 

8,040 

7,981 

8,235 

24,256 

The Champion Reef Gold 

5,778 

5,590 

5,775 

17,143 

Mines of India, Ltd. 





The Ooregum Gold Mining 

4,796 

4,434 

4,334 

13,564 

Company of India, Ltd. 





The Nundydroog Mines Ltd. . 

9,227 

9,231 

9,257 

27,716 

Total 

27,841 

27,238 

27,601 

82,678 


K 
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Petroleum. 


— 

Grade 

petroleum. 

Total gaso- 
lene from 
natural gas.* 






Gallons. 

Gallons. 

Assam . 

Burma . 

Punjab • 

I 

• 

• • 

• • 

• . * 

• • • 


17,242,494 

61,066,858 

1,540.240 

Nil 

2,371,377 

109,479 




Total 

• 

79,849,592 

2,480,856 


* These figures represent the total amounts of gasolene derived from natural gas 
at the well-head. Of these amounts, a portion is sold locally as 1 petrol ’ and the re- 
mainder is mixed with the orude petroleum and sent to the refineries. The figures 
given in the two columns, therefore, together represent the total 1 raw products ’ ob- 
tained. These Temarks apply to the similar totals quoted in previous Record a. 


A. M. Heron. 


M G1FC— M— VI1I-4-25 — 165-36- 860. 










P. L. Du//, Photomicros, 


(J. S. /., Calcutta, 


FIG. 3. GRANOPHYRE WITH EPIDOTE, ONE 
MILE SOUTH OF GUMARIA. 
(Polarised light, X 24). 


Fig. 4. NORITE, FROM THE DYKE JUST EAST 
OF DURGAPUR. ( X 241. 





RECORDS OF THE GEOLOGICAL SURVEY OF INDIA 


Vol. I, 1868. 

Part 1 (out of print). — Annual report for 1867. Coal-seams of Tawa valley. Coal in Garrow 
Hills. Copper in Bundelkhund. Meteorites. . . 

Part 2 ( out of print). — Coal-seams of neighbourhood of Chanda. Coal near Nagpur. Geological 
notes on Surat oollectorate. Cephalopodous fauna of South Indian cretaceous deposits. 
Load in Raipur district. Coal in Eastern Hemisphere. Meteorites. 

Part 3 (out of print). — Oastropodous fauna of South Indian cretaceous deposits. Notes on 
route from Poona to Nagpur via Ahmodnuggur, Jalna, Loonar, Yeotmahal, Mangali and 
Hingunghat. Agate-flake in pliocene (?) deposits of Upper Godavary. Boundary of 
Vindhyan series in Rajputans . Meteorites. 


Vol. II. 1869. 

Pari 1 ( out of print). — Valley of Poorna river, West Bcrar. Kuddapah and Kurnool formations. 
Geological sketch of Shillong plateau. Gold in Singhbhum, etc. Wells at Hazaroobagh. 
Meteorites. . , 

Part 2 (out of print).— Annual report for 1808. Pangshura tecta and other species of Chcloma 
from newer tertiary deposits of Norbudda valley. Metamorphic rocks of Bengal. 

Part 3 (out of print).— -Geology of Kutch, Western India. Geology and physical geography of 
Nicobar Islands. . 

Part 4 (out of prini). — Beds containing silicified wood in Pastern Promo, British Burma 
Mineralogical statistics of Kumaon division. Coal-field near Chanda. Lead in Raipur 
district. Meteorites. 


Vol. Ill, 1870. 

Part 1 (out of print). — Annual report for 1869. Geology of neighbourhood of Madras. Alluvial 
deposits of Irrawadi, contracted with those of Ganges. 

Part 2 (out of print). — Geology of Gwalior and vicinity. States at Chiteli, Kumaon. Lead 
vein near Chiclioli, Raipur district. Wardha river coal-fields, Bom and Central Provinces. 
Coal at Karba in Bilasptir district. 

Part 3 (out of print). — Mohpani coal-field. I^ead-oro at Slimanabad, Jabalpur district. Coal, 
east of Chhattisgarli between Bilaspur and Ranchi. Petroleum in Burma. Petroleum 
locality of Sudkal, near Futtijung, west of Rawalpindi. Argentiferous galena and copper in 
Manbhura. Assays of iron ores. 

Pari 4 (out of print). —Geology of Mount Tilla, Punjab. Copper deposits o( Dalbhum and Singh* 
bhum : 1, — Copper mines of Singhbhum : 2.- Copper of Dalbhum and Singhbhum. 
Meteorites. 


Vol. IV, 1871. 

Part 1 (out of print ).— Annual report for 1870. Alleged discovery of coal near Gooty, and of 
indications of coal in Ouddapah district. Mineral statistics of Kumaon division. 

Part 2 (out of print ). — Axial group in Western Prome. Geological structure of Southern Konkan . 
Supposed occurrence of native antimony in the Straits Settlements. I)oposit in boilers 
of steam-engines at Itaniganj. Plant-bearing sandstones of Godavari valley, on southern 
extensions of Kamthi group to neighbourhood of Elloro and Rajmandri, and on possible 
occurrence of coal in same dircotion. 

Part 3 (out of print ).— Borings for coal in Godavari valley near Dumaguden and Bhadrachalam. 
Narbada coal-basin. Geology of Central Provinces. Plant-bearing sandstones of Godavari 
valley. 

Par* 4 (out of print ).— Ammonite fauna of Kutch. Raigur nnd Hengir (Gangpur) Coal-field . 
Sandstones in neighbourhood of first barrier on Godavari, and in country between Godavari 
and EUore. 
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Vol. V, 1872. 

Part 1 (out of print). — Annual report for 1871. Relations of rooks near Murree (Mari), Punjab. 
Mineralogieal notes on gneiss of South Mirzaour and adjoining country. Sandstones in 
neighbourhood of first barrier on Godavari, ana in country between Godavari and EUore. 

Part2 (out of print). — Coasts of Baluchistan and Persia from Karachi to head of Persian Gulf, 
and some of Gulf Islands. Parts of Kummummet and Hanamoonda distriots in Nizam's 
Dominions. Geology of Orissa. New coal-field in south-eastern Hyderabad (Deccan) 
territory. 

Part 3 (out of print). — Maskat and Massandim on cast of Arabia. Example of local jointing. 
Axial group of Western Proroe. Geology of Bombay Presidency. 

Part 4 (out of print). — Coal in northern region of Satpura basin. Evidence afforded by raised 
oyster banks on coasts of India, in estimating amount of elevation indicated thereby. 
Possible field of coal-measures in Godavari district, Madras Presidency. Lamcta or intra- 
trappean formation of Central India. Petroleum localities in Pegu.* Supposed eozoonal 
limestone of Yellam Bile. 


Vol. VI, 1873. 

Part 1 . — Annual report for 1872. Geology of North-West Provinces. 

Part 2 (out of print). — Bisrampur coal-field. Mineralogieal notes on gneiss of south Mirzapur 
and adjoining country. 

Part 3 (out of print). — Celt in ossiferous deposits of Narbada valley (Pliocene of Falconer) : on age 
of deposits, and on associated shells. Barakars (coal-measures) in Bedd&danolo field, 
Godavari district. Geology of parts of Upper Punjab. Coal in India. Salt-springs of 
Pegu. 

Part 4 f out of print). — Iron deposits of Chanda (Central Provinces). Barren Islands and Nar- 
kondam. Metalliferous resources of British Burma. 


Vol. VII, 1874. 

Part 1 (out of print). — Annual report for 1873. Hill ranges between Indus valley in Ladak and 
Shah-i-Dula on frontier of Yarkand territory. Iron ores of Kumaon. Raw materials for 
iron-smelting in Raniganj field. Elastic sandstone, or so-called Itacolumytc. Geological 
notes on part of Northern Hazaribagh. 

Part 2 (out of print). — Geological notes on route traversed by Yarkand Embassy from Shah-i- 
Dula to and Yarkand Kashgar. Jade in Karakash valley, Turkistan. Notes from Eastern 

Himalaya. Petroleum in Assam. Coal in Garo Hills. Copper in Narbada valley. Potash- 
salt from East India. Geology of neighbourhood of Mari hill station in Punjab. 

Part 3 ( out of print). — Geological observations made on a visit to Chadderkul, Thian Shan range. 
Former extension of glaciers within Kangra district. Building and ornamental stones of 
India. Materials for iron manufacture in Raniganj coal-field. Manganeso-ore in Wardha 
coal-field. 

Part 4 (out of print). — Auriferous rocks of Dhambal hills, Dharwar district. Antiquity of human 
race in India. Coal recently discovered in the country of Luni Pathans, south-east corner 
of Afghanistan. Progress of geological investigation in Godavari district, Madras Presi- 
dency. Subsidiary materials for artificial fuel. 


Vol. VIII, 1875. 

Part 1 (out of print). — Annual report for 1874. Tho A 1 turn -Artush considered from goological 
point of view. Evidences of 4 ground-ice * in tropical India, during Talchir period. Trials 
of Raniganj fire-bricks. 

Part 2 (out of print). — Gold-fields of south-east Wynaad, Madras Presidency. Geological notes 
on Kh?*roean hills in Upper Punjab. Water-bearing strata of Surat district. Geology of 
Scindia's territories. 

Part 3 ( out of print). — Shah pur coal-field, with notice of coal explorations in Narbada regions. 
Coal recently found near Moflong, Khauia Hilte. 

Part 4 (out of print). — Geology of Nepal. Raigarh and Hingir coal-fields. 


Vol. IX, 1876. 

Part 1 (out of print). — Annual report for 1875. Geology of Sind. 

Part 2 (out of print).-*- Retirement of l>r. Oldham. Age of some fossil floras of India. Cranium 
of Stogodon Gaiiesa, with notes on sub-genus and allied forms. Sub-Hjmalayan series in 
Jama (Jammoo) Hills, 
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t*ri i (mtf 4mm m fotiegu leal im of certain groups comprised in 

Goadwaark serfl®§ of India, and on evident they afford A distinct zoological aad botanical' 
. terrestrial regions in ancient epochs. Relation* of fossiliferous strata at Maleri and Kota, 
near Sironcha. C. P. 1 Fossil mammalian faunas of Izidia and Burma. 

Part 4 {out qfprint). — Fossil floras in India. Osteology of Merycopotamus dissimilis. Addenda 
and Corrigenda to paper on tertiary mammalia. Plesiosaurus in India. Geology of Pir 
Panjal and neighbouring districts. 


Vol. X, 1877. 

Part 1 {out of print ).— Annual report for 1876. Geological notes on Great Indian Desert between 
Sind and Rajputana. Cretaceous genus Omphalia near Nameho lake, Tibet, about 75 
miles north of Lhassa. Estheira in Gondwana formation. Vertebrata from Indian tertiary 
and secondary rocks. New Embydine from the upper tertiaries of Northern Punjab. 
Observations on under-ground temperature. 

Pyrt 2 {out of print ) — Rocks of the Lower Godavari. * Atgarh Sandstones * near Cuttack 
Fossil floras in India. New or rare mammals from the Siw&liks. Aravali series in North- 
Eastern Rajputana. Borings for coal in India. Geology of India. 

Parts (< out of print ).— Tertiary zone and underlying rocks in North-West Punjab. Fossil floras 
in India. Erratics in Potwar. Coal explorations in Darjiling district. Limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of Raniganj coals. 

Part 4 ( out of print ). — Geology of M&hanadi basin and its vicinity. Diamonds, gold, and lead 
ores of Sambalpur district. * Eryou Comp. Barrovensis \ McCoy, from Sripermatur group 
near Madras. Fossil floras in India. The Blaini group and 1 Central Gneiss ' in Simla 
Himalayas. Tertiaries of North-West Punjab. Genera Chceromeryx and Rh&gatherium. 


Vol. XI, 1878. 

Part 7.— . Annual report for 1877. Geology of Upper Godavari basin, between river Wardha 
and Godavari, near Sironcha. Geology of Kashmir, Kishtwar, and Pangi. Siwalik mam- 
mals. Palmontological relations of Gondwana system. * Erratics in Punjab.* 

Part 2 (out of print ).-*- Geology of Sind (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kumaun. Mud volcanoes of Ramri and Cheduba. Mineral resources of 
Ramri, Cheduba and adjacent islands. 

Part 3 ( out of print ). — Gold industry in Wynaad. Upper Gondwana series in Trichinopoly and 
Nelloro-Kistna districts. Son&rmontite from Sarawak. 

Part 4 . — Geographical distribution of fossil organisms in India. Submerged forest on Bombay 
Island. 


Vol. XII, 1879. 

Part 1 ( out of print ). — Annual report for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik birds. Tour through Hangrang and Spiti. Mud eruption in Ramri 
Island (Arakan). Braunite, with Rhodonite, from Nagpur, Central Provinces. Palaeon- 
tological notes from Satpura coal-basin. Coal importations into India. 

Part 2 {out of print ). — Mohpani coal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur 
district. Geological reconnaissance from Indus at Kushalgarh to Kurram at Thai on 
Afghan frontier. Geology of Upper Punjab. 

Part 3 ( out of print ). — Geological features of northern Madura, P&dukota State, and southern 
parts of Tanjore and Trichinopoly districts included within limits of sheet 80 of Indian 
Atlas. Cretaceous fossils from Trichinopoly district, collected in 1877-78. Sphenopbyilum 
and other Equisetacee with reference to Indian form Trizygia speoiosa, Roylf (Spheno- 
phyllum trizygia, Ung.). Mvsorin and Atacamito from Nellore district. Corundum 
from Khasi Hills. Joga neigh bourhood and old mines on Nerbudda. 

Part 4 . — “ Attock Slates ** and their probable geological position. Marginal bone of undes* 
oribed tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology of North 
Arcot district. Road section from Murree to Abbottabad. 

Vol. XIII, 1880. 

Part 1 { out of print ). — Annual report for 1879. Geology of Upper Godavari basin in neighbour- 
hood of Sironcha* Geology of Ladak and neighbouring districts. Teeth of fossil fishes 
from Ramri Island and Punjab. Fossil genera Ndggerathia, Stbg., Ndggeratbiopsis, 
Fstm., and Rhiptozamites, Sehmalh., in palesozoio and secondary rocks of Europe* Asia 
and Australia. Fossil plants from Kattywar. Shekh Budin, and Sirgujah. Voloanio 
foci of eruption in Konkan* 
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Part 2.- ^Geological notes. Paleontological notes on lower triasof Himalayas. ArtM^lw^. 

at Pondioheny, and possibility of finding sources of waterrsupply atMadras. j . i 

Part 3. — Ktimauh lakes. Celt of pal©oHthio type in Punjab. P&leeontologiool notes' from' 
Karharbari and South Eewa coal-fields. Correlation of Gondwana flora with otter floras* 
Artesian wells at Pondicherry. Salt in Rajputana. Gas and mud eruptions oh Arakan 
coast on 12th March 1679 and in June 1843. 

Part 4 ( out of print), — Pleistocene deposits of Northern Punjab, and evidence they afford of 
extreme eumate during portion of that period. Useful minerals of Arvali region. Correla- 
tion of Gondwana flora with that of Australian coal-bearing system. Reh or alkali soils 
and saline well waters. Reh soils of Upper India. Naini Tal landslip, 18th September 
1880. 


VOL. XIV, 1881. 

Part 1 . — Annual report for 1880. Geology of part of Dardistan, Baltistan, and neighbouring 
districts. Siwalik carnivora. Siwalik group of Sub-Himalayan region. South Rewah 
Gondwana basin. Ferruginous beds associated with basaltio rooks of North-Eastern Ulster, 
in relation to Indian laterite. Rajmahal plants. Travelled blocks of the Punjab. Ap- 
pendix to * Palaeontological notes on lower trias of Himalayas 1 . Mammalian fossils from 
Perim Island. 

Part 2 (out of print). — Nahan-Siwalik unconformity in North-Western Himalaya. Gondwana 
vertebrates. Ossiferous beds of Hundes in Tibet. Mining records and Turning record 
office of Great Britain : and Coal and Metalliferous Mines Act of 1872 (England). Cobaltite 
and danatite from Khctri mines, Raj pu tana ; with remarks on Jaipurite (Syepoorite). 
Zinc-ore (Smithsonite and Blende) with barytes in Kamul district, Madras. Mud-eruption 
in island of Cheduba. 

Part 3 ( out of print). — Artesian borings in India. Oligoolase granite at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Siwaliks. Palaeontological notes from Hazaribagh 
and Lohardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 ( out of print). — Unification of geological nomenclature and cartography. Geology of 
Arvali region, central and eastern. Native antimony obtained at Pulo Obin, near Singa- 
pore. Turgite from Juggiapett^KiBtnah district, and zinc carbonate from Kamul, Madras. 
Section from Dalhousie to Pangi, vid Sach Pass. South Rewah Gondwana basin. Sub- 
merged forest on Bombay Island. 


Vol. XV, 1882. 

Part 1 ( out of print). — Annual report for 1881. Geology of North-West Kashmir and Khagan. 
Gondwana labyrinthodonts (Siwalik and Jamna mammals). Geology of Dalhousie, North- 
West Himalaya. Palm leaves from (tertiary) Murree and Kasauli beds in India. Iridos- 
mino from Noa-Dihing river. Upper Assam, and Platinum from Chutia Nagpur. On (1) 
copper mine near Yongri hill, Darjiling district ; (2) arsenical pyrites in same neighbour- 
hood; (3) kaolin at Darjiling. Analyses of coal and fire-clay from Makum coal-field. 
Upper Assam. Experiments on coal of Pind Dadun Khan, Salt-range, with reference to 
production of gas, mado April 29th, 1881. International Congress of Bologna. 

Part 2 ( out of print). — Geology of Travancore State. Warkilli beds and reported associated 
deposits at Quilon, in Travancore. Siwalik and Narbada fossils. Coal-bearing rocks of 
Upper Ror and Mand rivers in Western Chutia Nagpur. Pench river coal-field in Chind- 
wara district. Central Provinces. Boring for coal at Engsein, British Burma. Sapphires 
in North-Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 (out of print). — Coal of Mach (Much) in Bolan Pass, and of Sharigb on Hamai route 
between Sibi and Quetta. Crystals of stilbite from Western Ghats, Bombay. Traps of 
Darang and Mandi in North- Western Himalayas, Connexion between Hazara and Kashmir 
series. Umaria coal-field (South Rewah Gondwana basin). Daranggiri coal-field, Garo 
BUlls, Assam. Coal in Myanoung division, Henzada district. 

Part 4 (out of print). — Gold-fields of Mysore. Borings for coal at Beddadanol, Godavari distriot, 
in 1874. Supposed occurrence of coal on Kistna. 

Vol. XVI, 1883. 

Part I. — Annual report for 1882. Bichthofenia, Kays (Anomia Lawrenoiana, Koninok). 
Geology of South Travancore. Geology of Chamba. Basalts of Bombay. 

Part 2 ( out of print). — Synopsis of foBsil vertebrate of India. Bijjori Labyrinthodont Skull 
of Hippotherium antilopinum. Iron ores, and subsidiary materials for manufacture 6f 
iron, in north-eastern part of Jabalpur district. Laterite and other manganeae^ore occur- 
ring at Gosulpore, Jabalpur distriot. Umaria coal-field. 
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Port $ ( out of priitf)^tifaroBo<>$k structure ot some Dalbousie rocks, lavas of Aden. / Pro- 
bable occurrence of Siwalik strata in China and Japan. Mastodon angustidens in India. 
Traverse between Aimora and Mussoorree. Cretaceous coal-measures at Borsora in Khasia 
. Hills, near taour in Sylhet. 

Port 4 (out of print ). — Palaeontological notee-from Baltongani and Hutar coal-fields in Chota 
Nagpur. Altered basalts of Dalhousie region in North-Western Himalayas. Mioroscopio 
Structure of some Sub-Himalayan rooks of tertiary age. Geology of Jaunsar and Lower 
Himalayas, Traverse through Eastern Khasia, Jaintia, and North Caohar Hills. Native 
' lead from Meolmain and chromite from the Andaman Islands. Fiery eruption from ono 
of the mud volcanoes of Cheduba island, Arakan. Irrigation from wells in North-Western 
Provinces and Oudh. 


Vol. XVII, 1884. 

Part 1 (out of print). — Annual report for 1883. Smooth- water anchorages or mud-banks of 
Narrakaf and Alleppy on Travancor© coast. Billa Surgam and other caves in Kurnool 
district. Geology of Chuari and Sihunta parganas of Chamba. Lyttonia, Waagen, in 
Kuling series of Kashmir. 

Part 2 ( out of print). — Earthquake of 31st December 1881. Microscopic structure of some 
Himalayan granites and gneissose granites. Choi coal exploration. Re-discovery of 
fossils in Siwalik beds. Mineral resources of Andaman Islands in neighbourhood of Port 
BlAir. Intertrappcan beds in Deccan and Laramie group in Western North America. 

Part 3 (out of print). — Microscopic structure of some Arvali rocks. Section along Indus from 
Peshawar Valley to Salt-range. Sites !or boring in Raigarh-Hingir coal-field (first notice). 
Lignite near Raipore, Central Provinces. Turquoise mines of Nish&pfir, KhoraBsan. Fiery 
eruption from Mynbyin mud volcano of Cheduba Island, Arakan. Langrin coal-field, South- 
West Khasia Hills. U maria coal-field. 

Part 4 (out of print). — Geology of part of Gangasulan pargana of British Garhwal. Slates and 
schists imbedded in gneissose granite of North-West Himalayas. Geology of Takht-i- 
Suleiman. Smooth-water anchorages of Travancoru coast. Auriferous sands of the 
Subansiri river, Pondicherry lignite, and phosphatic rocks at Mnsuri. Billa Surgam caves. 


Vol. XVIII, 1885. 

Part 1 (out of print). — Annual report for 1884. Country between Singareni coal-field aud Kistna 
river. Geological sketch of country between Singareni coal-field and Hyderabad. Coal 
and limestone in Doigrung river near Golaglmt, Assam. Homotaxis, as illustrated from 
Indian formations. Afghan field notes. 

Part 2 (out of print). — Fossiliferous series in Lower Himalaya, Garhwal. Age of Mandhali series 
in Lower Himalaya. Siwalik camel (Camelus Antiquus, nobis ex Pale, and Caut. MS.). 
Geology of Chamba. Probability of obtaining water by means of artesian wells in plains 
of Upper India. Artesian sources in plains of Upper India. Geology of Aka Hills. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatic nodules and rock from Mussooree. 

Part 3 (out of print). — Geology of Andaman Islands. Third species of Merycopotamus. Per- 
colation as affected by current. Pirthalla and Chandpur meteorites. Oil wells and ooal 
in Thayetmyo district, British Burma. Antimony deposits in Mauhnain district. Kashmir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1885. 

Part 4 (out of print). — Geological work in Chhattisgarh division of Central Provinces. Bengal 
earthquake of 14th July 1885. Kashmir earthquake of 30th May 1885. Excavations 
in Billa Surgam caves. Nopaulitc. Sabetmahet meteorite. 


Vol. XIX, 1880. 

Part 1 (out of print's. — Annual report for J88o. International Geological Congress of Berlin. 
Palaeozoic Fossils in Olive group of Salt-range. Correlation of Indian and Australian, coal- 
bearing beds. Afghan and Persian Field notes. Section from SinJa to Wangtu, and 
petrological character of Amphibolites and Quartz- Diorites of Sutlej valley. 

Part 2 (out of print). — Geology of parte of Bellary and Anantapur districts. Geology of Upper 
Dehing basin in Singpho Hills. Microscopic characters of eruptive rocks from Central 
Himalayas. Mammalia of Kamul Caves. Prospects of finding coal in Western Rajputana. 
Olive group of Salt-range. Boulder-beds of Salt-range. Gonctwana Homotaxis. 

Part 3 (out of print).-— Geological sketch of Vizagapatam district, Madras. Geology of Northern 
Jesalmer. Mioroscopio structure of Malani rocks of Arvali region. Malanjkhandi copper- 
ore in Balaghat district, 0. P, 
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Port 4 (out of 0rifif).-~Petrota&tt in India. Petroleum exploration at Kblta*. %&*$ fa ’ 
Chhattisgarh coalfields. Field-note from Afghanistan : No. 3, Turkistan. ItOfy efap- .. 
tion from one of the xnnd volcanoes of Chcduba Island, Arakan. Nanhutanthal aerolite. * 
Analysis of gold dust from Meza valley, Upper Burma. 


Vol. XX, 1887. 

Part 1 (out of print). — Annual report for 1886. Field-notes from Afghanistan : No. 4* from 
Turkistan to India. Physical geology of West British Qarhwai ; with notes on a route 
traversed through Jaunear-Bowar and Tiri-Garhwal. Geology of Garo Hills. Indian 
image-stones. Soundings recently taken off Barren Island and Naroondam. Talohit 
boulder- beds. Analysis of Phosphatic Nodules from Salt-range, Punjab. 

Part 2 ( out of print). — Fossil vertebrata of India. Echinoidea of cretaceous series of Lower 
Narbada Valley. Field-notes : No. f> — to accompany geological sketch map of Afghanistan 
and North-Eastern Khorassan. Microscopio structure of Rajroahal ana Deooan traps* 
Dolerite of Chor. Identity of Olive series in eaHt, with speckled sandstone in 1 west, of 
Salt-range, in Punjab. 

Part 3. — Retirement of Mr. Medlicott. J. B. Mushketoff’s Geology of Russian Turkistan. 
Crystalline and metamorphic rocks of Lower Himalaya, Garhwal, and Kumaun, Section 
I. Geology of Simla and Jutogh. * Lalitpur ’ meteorite. , 

Part 4 ( out of print).— Points in Himalayan geology. Crystalline and metamorphic rocks of 
Lower Himalaya, Garhwal, and Kumaon, Section II. Iron industry of western portion 
of Raipur. NoteB on Upper Burma. Boring exploration in Chhattisgarh coal-field (Second 
notioe). Pressure Metamorphism, with reference to foliation of Himalayan Gneisaose 
Granite. Papers on Himalayan Geology and Microscopic Petrology. 


Vol. XXI, 1888. 

Part 1 . — Annual report for 1887.** Crystalline and metamorphic rocks of Lower Himalaya, 
Garhwal, and Kumaun, Section III, Birds’ -nest of Elephant Island, Mergui Archipelago. 
Exploration of Jcsalmer, with a view to discovery of coal. Facetted pebble from boulder- 
bed (‘ speckled sandstono ’) of Mount Chel in Salt-range, Punjab. Nodular stones obtained 
off Colombo. 

Part 2 ( out of print).— A ward of Woolaston Gold Medal, Geological Society of London, 1888. 
Dharwar System in South India. Igneous rocks of Raipur and Balaghat, Central Provinces. 
Sangar Marg and Mohowgalc coal-fields, Kashmir. 

Part 3 (out of print). — ManganeRO Iron and Manganese Ores of Jabalpur. 1 The Carboniferous 
Glacial Period.* Pre-tertiary sedimentary formations of Simla region of Lower Himalayas. 
Pari 4 (out of print). — Indian fossil vertebrates. Geology of North-West Himalayas. Blown- 
sand rock sculpture. Nummulites in Zanskar. Mica traps from Barakar and Raniganj. 


Vol. XXII, 1889. 

Part 1 (out of prinZ).— -Annual report for 1888. Dharwar System in South India. Wajra Karur 
diamonds, and M. Chaper’s alleged discovery of diamonds in pegmatite. Generic position 
of so-called Plesiosaurus indious. Flexible sandstone or Itacolumite, its nature, mode of 
occurrence in India, and cause of its flexibility. Siwalik and Narbada Chelonia. 

Part 2 (out qf print). — Indian Steatite. Distorted pebbles in Siwalik conglomerate. “ Carboni- 
ferous Glaoial Period,** Notes on Dr. W. Waagen’s “ Carboniferous Glacial Period ’*. Oil- 
fields of Twingoang and Beme, Burma. Gypsum of Nehal Nadi, Kumaun. Materials 
for pottery in neighbourhood of Jabalpur and umaria. 

Part 3 (out of print).— Coal outcrops in Sharigh Valley, Baluchistan. Trilobites in Neobolus 
beds of Salt-range. Geological notes. Cherra Pooniee coal-fields, in Khaaia Hill*, CobaJ* 
tiferous Matt from NepAl. President of Geological Sooiety of London on International 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 (out of print). — Land-tortoises of Siwaliks. Pelvis of a ruminant from Siwaliks. Assays 
from Sambhar Salt-Lake in RAjputanA, M&ng&aiferouB iron and Manganese Ores of Jabal- 
pur. Palagonite-bearing traps of RAjmahAl hills and Deccan. Tin-smelting in Malay 
Peninsula. Provisional Index of Local Distribution of Important (Minerals, MfooeU aneous 
Minerals, Gem Stones and Quarry Stones in Indian Empire : Part I. 
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V<*, 30011, 1890. 

Part i iM4pnrA).~Awv* report for 1889. Lakodongcoal-fields, Jaintia Hills. Pectoral 
and pefvfo gtidles and skull of Indian Dioyonodonts. Vertebrate remains from Nagpur 
district (with description of fish -skull). Crystalline and metamorpkio rocks of Lower 
Himalayas, GorhwAl and Kumeun, Section IV. Bivalves of Olive-group, Salt-range. 
Hud-banks of Travancore coasts. 

Part 2 (out of print). — Petroleum explorations in Harnai district, Baluchistan. Sapphire Mine 
of Kashmir. Supposed Matrix of Diamond at Wajra Karur, Madras. Sonapofc Gold-field. 
Field-notes from Shan Hills (Upper Burma). New species of Syringosphaeridab. 

Part 3 ( out of print ). — Geology and Economic "Resources of Country adjoining Sind-Pishin Rail- 
way between Sh&righ and Spintangi, and of country between it and Kbattan. Journey 
through India in 1888-89, by Dr, Johannes Walther. Coal-fields of L&irungao, Maosan- 
dram, and Mao-be-lar-kar, in the Khasi Hills. Indian Steatite. Provisional Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Gem Stones, and Quarry StoneB 
in Indian Empire. 

Part 4 ( out of print ). — Geological sketch of Naim Tal ; with remarks on natural conditions 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Lisu and 
Ramthi rivers. Basic Eruptive Rooks of Kadapah Area. Deep Boring at Lucknow. 
Coal Seam of Dore Ravine, Hazara. 


Vot. XXIV, 1891. 

Part 1 (out of print ). — Annual report for 1899. Geology of Salt-range of Punjab, with 
re-conBidered theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Laterite) in Ceylon. Glaoiers of Kabru, Pandim, etc. Salts of Sambhar Lake in Raj- 
putana, and 4 Roh * from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part 2 ( out of print ).- r Oil near Moghal Kot, in SherAni country, Suleiman Hills. Mineral Oil 
from Suleiman Hills. Geology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported Namsfeka Iluby-Mino in MaingWn State. Tourmaline (Schorl) Mines in Maingldn 
State. Salt-spring near Bawgyo, Thibaw State. 

Part 3 (out of print ). — Boring in Daltonganj Coal-field, Palamow. Death of Dr. 1\ Martin 
Dunoan. Pyroxenia varieties of Gneiss and Scapolite- bearing Rocks. 

Part 4 (out of print ). — Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resources of Sikkim. Rocks from tho Salt-range, Punjab. 


Vol. XXV, 1892. 

Part 1 (out of print ). — Annual report for 1891. Geology of Thai Chotiali and part of Mari 
country. Petrological Notes on Boulder-bed of Salt-range, Punjab. Sub-recent and 
Recent Deposits of valley plains of Quetta, Pishin, and Dusht-i-Bodaolat ; with appendices 
on Chammans of Quetta ; and Artesian water-supply of Quetta and Pishin. 

Part 2 ( out of print ). — Geology of SafAd Kdh. Jhorria Coal-field. 

Part 3 (out of print ). — Locality of Indian Tscheffkinito. Geological Sketch of country north of 
Bhamo. Economic resources of Amber and Jade mines area in Upper Burma. Iron-oros 
and Iron industries of Salem District. Riobeckite in India. Coal on Great Tenasserim 
River, Lower Burma. 

Part 4 (out of print).— Oil Springs at Mogal Kot in'Shirani Hills. Mineral Oil from Suleiman 
Hills. Jfow Ambar-like ReBin in Burma. Triassic Deposits of Salt-rango. 


Vol. XXVI, 1893. 

Part 1 (out of print ).— Annual report for 1892. Central Himalayas. Jadeito in Upper Burma, 
Burmite, new Fossil Resin from Upper Burma. Prospecting 0 perations, Mergui District, 

1991-92. 

* Part % (out of print ).— Earthquake in Baluchistan of 20th December 1892. Burmite, new amber- 
like fossils from Upper Burma. Alluvial deposits and Subterranean water-supply of 
Rangoon. 

Pari 3 (out of print ). — Geology of Sherani Hills. Carboniferous Fossils from Tonaeserim. 

Boring at Chandemagore . Granite in Tavoy and Mergui. 

Part 4 (out of print).— Geology of oountry between Chappar Rift and Harnai in Baluchistan. 
Geology of part of Tenasserim Valley with special reference to Tendau-K&mapying Coal* 
Sold, Magnetite containing Manganese and Alumina. HiBlopite. 
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Vol. XXVII* 1894. 

Part 1 (out of print ). — Annual report for 1893. Bhaganwala Coal-field, Salt -range, Punjab. 

Part 2 (out of print ). — Petroleum from Burma. Sirgarani Coal-field, Hyderabad (Deccan). 
Gohna Landslip, Oarhwal. 

Part 3 (out of print ). — Cambrian Formation of Eastern Salt-range. Giridih (Karharbari) Coal- 
fields. Chipped (?) Flints in Upper Miocene of Burma. Velatea Schmideliana, Chemn., 
and Provelates gmmlis, Sow. sp., in Tertiary Formation of India and Burma. 

Part 4 (out of print ). — Ceologv of Wind ho in Upper Burma. Eohinoids from Upper Cretaceous 
System of Baluehist.Hn. Highly Phosphate* Mica Poriodotites intrusive in Lower Gondwana 
Rooks of Beneal. Mica-Hyporsthcnc-Homblendc-Pcriodotite in Bengal. 


Voi.. XXVIII, 1805. 

Part I. — Annual leport for 1891. Cretaceous Formation of Pondicherry. Early allusion to 
Barren Isl.i nd. Bibliography of Barren Island and Nammdam from 1881 to 1894. 

Part U (out of print). Cn taecotis Bocks of Southern India and geographical conditions during 
later cretaceous times. Experimental Boring for Petroleum at Sukkur from October 1893 
to March 189"). Tertiary system in Burma. 

Part 3 (out of print).-- Jadeite ajid other rocks, from Tamm. aw in Upper Burma. Geology of 
Tochi Valley. Lower Gondwanas in Argentina. 

Part 4 (out of print). Igneous Rocks of Giridih (Kurhurbareo) Coal-fielcl and their Contact 
K Heels. Vindhyan system -.mth of None and their relation to so-called Lower Vimlhyans. 
Lower Vindlmm area of Rone Valley. Tertiary system in Burma. 


Vol. XXIX, 1896. 

Part J (out of print ). — Annual report for 1895. Aeieular inclusions in Indian Garnets. Origin 
and Growth of Garnets and of their Miisropcgmatitic iutergrowlhs in Pyroxeriic rockH. 

Part 2 (out of print).- Ultra-basic rocks and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salem, Madras.*"' Corundum localities in Salem and Coimbatore districts, 
Madras. Corundum and Kvanite in Mnuhhnm district, Bengal. Ancient Geography of 
“ Gondwana -land.” Notes. 

Part 3 .— -Igneous B<v ks from the Tochi Valley. Notes. 

Part 4. (out of print).- Steatite mines, Minbu district. Burma. Lower Vindhyan (Sub-Kaimur) 
area of Rone Valley, Bewail. Notes. 


V<m. XXX, 1897. 


Part J (out iff print ). --Annual report for 1896. Norite and associated Basic Dykos and Lava 
flows in Southern India. Genus Vertebraria. On Glossopteris and Vertobraria. 

Part 2. Cretaceous Deposits of Pondieherri. Notes, 

Part 3 ( out of priii*).- Flow structure in igneous dyke. Olivine-norite dykes at Coonoor. ‘Exca- 
vations for corundum near Palakod, Ralcm District. Occurrence of coal at Palana in 
Bikaner. Geological specimens collected bj' Afghan-Baluch Boundary Commission of 1896. 

Pari 4 (ovl of r» inf).— -Noma file from Afghanistan. Quartz-barytes rock in Salem district, 
Mndras Presidency. Worn femur of Hippopotamus irravadic.us, Caut. and Falc., from 
Lower Pliocene of Burma. Supposed coal at J&intia, Baxa DuaTS. Percussion Figures 
on micas. Notes. 


Vol. XXXI, 1904. 

Part 1 (out of print ). — Prefatory Notice. Copper-ore near Komai, Darjiling district. Zcwan 
l»od« in Vihi district, Kashmir. Coal deposits of Isa Khol, Mianwali district, Punjab. 
Um-Kilcng coal-beds, Assam. Sappliirinc- bearing rock from Vizagapataro District. Mis- 
ecUaneous Notes. Assays. 

Part 2 (out of print).-- -Lt.-Cenl. 0. A. MacMah on. Cyclobnn Haydeni Dinner. Auriferous 
Occurrences of Ohota Nagpur, Bengal. On the feasibility of introducing modern methods 
of Coke-making at East Indian Kail way Collieries, with supplementary note hy Director, 
Geological Survey of India. Miscellaneous Notes. 

Part 3 (out of print ). — Upper Palaeozoic formations of Eurasia. Glaciation and History of Sind 
Valley. Ilalorites in Trias of Baluchistan. Geology and Mineral Resources of Mayur- 
bhanj. Miscellaneous Notes. 

Part 4 (out of print ).— Geology of Upper Assam. Auriferous Ocourrenccs of Assam. Curious 
oocurrcnoe of Rea polite from Madras Presidency. Miscellaneous Notes. Index. 
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Vol, &XX n, 1905. 

Part 1 . — Review of Mineral Production of India during 1898-1903. 

Part 2 (out of print ). — General report, April 1903 to December 1904. Geology of Provinces 
of Tsang and tJ in Tibet. Bauxite in India. Miscellaneous Notes. 

Part 3 (out of print ). — Anfckracolitkio Fauna from Subansiri Gorge, Assam. Elephas Antiquus 
(Namadicus) in Godavari Alluvium. Triassic Fauna of Tropites-Limestone of Byans. 
Amblygonite in Kashmir. Miscellaneous Notes. 

Part 4 . — Obituary notices of H. It Medlieott and W. T. 13Janford. Kangra Earthquako of 
4th April 1905. Index to Volume XXXJI. 

Vol. XXXIII, 1906. 

Part 1 (out of print).— Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Course of Nam-tu River, Northern Shan States. 
Natural Bridge in Gokteik Gorge. Geology and Mineral Resources of Narnaul X>ietricb 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print).- -General report for 1905. Lashio Coal -field, Northern Shan States. 
Namma, Mansang and Man-so-Io Coal-fields. Northern Shan States, Burma. Miscellaneous 
Notes. 

Part 3 (out of print ). — Petrology and Manganese-ore Deposits of Sausar Tahsil, Ciihindwnra 
district Central Provinces. Geology of part of valley of Kanban River in Nagpur and 
Chhindwara districts, Central Provinces. Mongaiute from Sandur Hills. Miscellaneous 
Notes. 

Part 4 (out of Print ). — Composition and Quality of Indian Coals. Classification of the Vimlhvan 
System. Geology of State of Panua with reference to the Diamond- bearing Deposits. 
Index to Volume XXXIII. 


Von. XXX IV, 1906. 

Part J (out of print ). — Fossils from Iialorit.es Limestone of Bam haling ClilT, Kumuon. Upper 
Triassic Fauna from Pish in District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrences in Foot-hills of Bhutan. Dainlli Coal-field: Coal outcrops in Kotli Tahsil 
of Jammu State. Miscellaneous Notes 

Part 2 (out of print).— Mineral production of India during 1905. Nummuiites Douvillei, with 
remarks on Zonal Distribution of Indian Nummuiites. Auriferous Tracts in Southern 
India. Abandonment of Collieries at Warora, Central Provinces. Miscellaneous Notes. 

Part 3 (out of print ). — Explosion Craters in Lower Chmdw'in District, Burma. Lax as of l'avagud 
Hill. Gibbsito with Manganese-ore from TaJexndi, Reign um district, ami Gibhsito. from 
Bhckowli, iSatara District. Classification of Tertiary System in Sind wit li reference to 
Zonal Distribution of Eocene Echinoidea. 

Part 4 ( out of print ). — Jaipur and Nazira Coal-fields, Upper Assam. Makuni Coul-liehls between 
Tirap and Namdang Streams. Kobat Anticline, near Seiktein, Myingyiin district, Upper 
Burma, Asymmetry of Yenangyat-Singu Anticline, Upper Burma. Northern part of 
Gwi’gyo Anticline, Myingyan District, Upper Burma. Breyiua Multitubereulatn, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 

Vol. XXXV, 1997. 

Part 1 (out of print ). — General report for 1906. Orthophmgmina and Lopidoeyelina in Nununu- 
litie SerioH. Meteoric Shower of 22nd Octohei 1003 at Dokachi and neiglibourhood, Dacca 
district. 

Part 2 (out ot print ).-- Indian Aerolites. Brine-wells at, Bawpyo, Northern Shan States. Gold- 
boaring Deposits of Loi Twang, Shan Slates. Phvsa Pnnsepii in Macstriolitinu strata of 
Baluchistan. Miscellaneous Notes. 

Part 3 . — Preliminary survey of certain Glaciers in North- \V rt st Himalaya. A. — Notes on certain 

Glaciers in North-West Kashmir 

Part 4.- -Preliminary survey of certain Glacieis in North-West Himalaya. B.- Notes on certain 
Glaciei*s in Lahaul. 0. — Notes on certain Glaciers in Knmaoii. Index to Volume XXXV. 


Vol. XXXVI, 1907-08. 

Part 1 (out of print ). — Petrological Study of Rooks from hill tracts, Vizngapatam district, Madras 
Presidency. Nepheline Syenites from hill tracts, Vizngapatam district, Madras Presidency. 
Stratigraphical Position of Gangaraopteris Beds of Kashmir. Volcanic outburst of Late 
Tertiary Age in South Hsenwi, N. Shan States. Now suidaj from Bugti Hills, Baluchistan. 
Permo-Carboniferous Plants from Kashmir. 
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Part 2 {out of print ). — Mineral Production of India during 1006. Ammonites of liagh Peck 
Miscellaneous Notes. 

Part 3 { out of print). — Marine fossils in Yenahgyaung oil-field, Upper Burma. Freshwater 
shells of genus Batissa in Yenangyaung oil -field. Upper Burma. New Species of Dendro- 
phyllia from Upper Miocene of Burma. Structure and age of Taungtha hills, Myingyan 
district. Upper Burma. Fossils from Sedimentary rocks of Oman (Arabia). Rubies in 
Kachin hills. Upper Burma. Cretaceous Orbitoides of India. Two Calcutta Earthquakes 
of 1906. Miscellaneous Notes. 

Part 4 ( out of print). — Pscudo-Fucoids from Pab sandstones at Fort Munro, and from Vindhyan 
scries. Jadeite in Kachin Hills, Upper Burma. Wetchok-Ycdwet Pegu outcrop, Magwe 
district, Upper Burma. Group of Manga nates, comprising Holiandite, Psilomelane and 
Coronadite. Occurrence of Wolfram in Nagpur district. Central Provinces. Miscellaneous 
Notes. Index to Volume XXXVJ. 

Vol. XXXVII, 1908-09. 

Part 1 {out of print). — General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated bouidorB in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print). — Tertiary and Post-Tertiary Freshwater Deposits of Baluchistan and Sind. 
Geology and Minerul Resources of Uajpipla State. Suitability of sands in Rajmahal Hills 
for glass manufacture. Three new Manganese-bearing minerals : — Vredcnburgite, Sitrt- 
paritc and Juddite. Laterites from Central Provinces. Miscellaneous Notes. 

Part 3 (out of 'print). — Southern part of Gwegyo Hills, including Payagyigon-Ngashandaung 
Oil-field. Silver-lead mines of Bawdwin, Northern Shan States. Mud volcanoes of Arakan 
Coast, Burma. 

Part 4. — Gypsum Deposits in Hamirpur district, United Provinces. Gondwanas and related 
marine sedimentary system of Kashmir. Miscellaneous Notes. Index to Volume 
XXXVII. 

Vol. XXXYIir, 1909-10. 

Part J . — General report for 1908. «v Mineral Production of India during 1908. 

Part 2 (out of print ). — Ostroa latimarginata in “Yenangyaung stage.” of Burma. China-clay 
and Fire-clay deposits in Rajmahal Hills. Coal at Gilhurria in Rajmahal hills. Pegu 
lnlier at Ondwe. Magwe district, Upper Burma. Salt Deposits of Rajputana. Miscella- 
neous Notes. 

Part 3. — Geology of Sarawan, Jhalawan. Mekran and the State of Las Bela. Hippurite- bearing 
Limestone in Scistan and Geology of adjoining region. FusulinkUe from Afghanistan. 
Miscellaneous Notes. 

Part 4. — Geology and Prospects of Oil in Western Prome and Kama, Lower Burma (including 
Namayan, Padaung, Taungbogyi and Ziaing). Recomlation of Pegu system in Burma 
with notes on Horizon of Oil-bearing Strata (including Geology of Padaukpin, Banbyin 
and Aukmanein). Fossil Fish Teeth from Pegu system, Burma. Northern part of 
Yenangyat Oil-field. Iron Ores of Chanda, Central Provinces. Geology of Aden Hinter- 
land. Petrological Notes on rocks near Aden. Upper JuruHsic Fossils near Aden. Mis- 
cellaneous Notes. Index to Volume XXXV111. 

Vol. XXXIX, 1010. 

Quinquennial Review of Mineral Production of India during 1904 to 1908 (out of print). 

Vol. XL, 1910. 

Part 1. — Pre-Carbonifcrous Life- Provinces. Lakes of Salt Range in the Punjab. Preliminary 
survey of ccrtein Glaciers in Himalaya. D. — Notes on certain Glaciers in Sikkim. New 
Mammalian Genera and Species from Tertiaries of India. 

Part 2 ( out of print). — General Report for 1909. Mineral Production of India during 1909. 

Part 3 . — Revised Classification. Tertiary Freshwater Deposits of India. Revision of Silurian - 
Trias Sequence in Kashmir. Fenestella- bearing beds in Kashmir. 

Part 4 (out of print).-- Alum Shale and Alum Manufacture, Kalabagh, Mianwali district, Punjab. 
Coal-fields in North-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes. 
Index to Volume XL. 

Vol. XL 1, 1911-12. 

Pa*t J.— Ago and continuation in Depth of Manganese-ores of Nagpur-Balaghat Area. Central 
Provinces. Manganese-ore deposits of Gangpur State, Bengal, and Distribution of Gondite 
Series in India. Baluchistan Earthquake of 21st October 1909. Identity of Oatrea Pro- 
mensis, Noetling, from Pegu System of Burma and Oatrea Digitalina, Eichwald, from 
Miocene of Europe. Mr. T. R. Blyth. Miscellaneous Notes. 
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Part 2 . — General Report for 1910. Devonian Fossils from Chitral, Persia, Afghanistan and 
Himalayas. Seotions in Panjal Range and Sind Valley, Kashmir. 

Part 3 . — Mineral Production of India during 1910. Sainarskite and other minerals in Nellorc 
District, Madras Presidency. Coal in Namchik Valley, Upper Assam. Miscellaneous 
Notes. 

Part 4. — Pegu -Eocene Succession in Minbu District near Ngapo. Geology of Henzada District, 
Burma. Geology of Lonar Lake, with note on Lonar Soda Deposit. International Geo- 
logical Congress of Stockholm. Miscellaneous Notes. Index to Volume XL1. 


Vol. XL11, 1912. 

Part 7. — Survival of Miocene Oyster in Recent Seas. Silurian Fossils from Kashmir. Blodito 
from Salt Range. Gold-bearing Deposits of Mong Long, Hsipaw State, Northern Shan 
States, Burma. Steatite Deposits, Tdar State. Miscellaneous Note. 

Part 2 .— General Report for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Doting Glacier, Kumaon, Himalaya, June 1911. Miscellaneous Notes. 

Part 3 . — Mineral Production of India during 1911. Kodurite Series. 

Part 4 . — Geological Reconnaissance through Dehong Valley, lading Geological Results of Abor 
Expedition, 191 1-12. Traverse across the Naga Hills of Assam. Indian Aerolites. Mis- 
cellaneous Notes. 


Vol. XL11I, 1913. 

Part 1 ( out of print ). — General Report for 1912. Garnet as a Geological Barometer. Wolframite 
in Tavoy District, Lower Burma. Miscellaneous Notes. 

Part 2 (out of print ). — Mineral Production of India during 1912. Relationship of the Himalaya 
to the Indo-Gangetic Plain and the Indian Peninsula. Hambergito from Kashmir. 

Part 3.~ Contributions to the geology of the Province, of Yunnan in Western China: 1. — 
lihamo-Teng-Yiieh Area. II.— Petrology of Volcanic Rocks of Tcng-Yuek District. The 
Kirana Hills. Bsnswal Aerolite. 

Part, 4. Gold-bearing Alluvium of Chindv/in River and Tributaries. Correlation of Siwaliks 
with Mammal Horizons of Europe. Con tri hut ions to the Geology of the Province of 
Yunnan in Western China : II I. — Stratigraphy of Ordovician and Silurian Beds of Western 
Yunnan, with Provisional Palaeontological Determinations. Notes on “ Camarocrinua 
Asiaticus *' from Burma. 


Vol. XUV, 1914. 

Part 1 {out of print ). — General Report for 1913. Carbonaceous Aerolite from Ra jputana. Num- 
mulites as Zone Fossils, with description of some Burmese species. 

Part 2.- -Contributions to the Geology of the Province of Yurinan in Western China: IV. — 
Country uround Yunnan Fu. Dyke of white Trap from Pencil Valley Coal-lield, 
Chhindwara District, Central Provinces. Mineral concessions during 1913. 

Part 3. Coal-seams near Yaw River, Pakokku District, Upper Buima. The Monazito Bands 

of Travancore. Lower Cretaceous Fauna from Himalayan Giumal Sandstone together 
with description of a few fossils from Chikkira series. Indarctos salmontaiius Pilgrim, 
Futuro Beheading of Bon and Jtor Rivers by llasdo. 

Part 4. - Salt Deposits of Cis-lndus Salt Range. Teeth referable to Lower Siwalik Creodont 
genus ‘ Dissopsalis ’ Pilgrim. Glaciers of Dhauli and I.isar Valleys, Kumaon, Himalaya, 
September 1912. Misuellanoous Notes. 


Vol. X LV, 1911- 

Part 1 . — Now Siwalik Primates. Braehiopoda r>f Naniyau Beds of Burma. Miscellauooua 
Note. 

Part 2, - Gonoral Report, for 1914 Note on Siv;clurus and Puramachaerodus. 

Pari 3.— Mineral Production of India during 1911. Three New Indian Meteorites. Kutt.ip* 
puram, Shupiyan and Kamsagar. Dentition of T rag u lid Genus (Doivabm.e). Hematite 
Crystals of Corundiform Habit from Kajlidongri, Central India. 

Part 4 . — Geology of country near Ngahlaingdwin. Geology of Cliitral, Gilgit and Pamirs. 


Vol. XLVI, 1915. 

Quinquennial Review of Mineral Production of India for 1909 to 1913 ( out of print)* 
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Vol. XLVIt, 1916. 

Part 1 . — General Report for 1915. Eocene Mammals from Burma. Miscellaneous Notes. 

Part 2 . — The Deccan Trap Flows of Ting a Chhindwura District, Central Provinces. Iron 
Ore Deposits of Twinngd, Northern Shan States 

Part 3, — Obituary : R. C. Burton. Mineral Production of India during 1915. Flemingos- 
trea, an eastern group of Upper Cretaceous and Eocene Ostreidre, with descriptions of two 
new species. 

Part 4 . — Contributions to the Geology of the Province of Yiinnan in Western China : 5. — 
Geology of parts of the Salween and Mekong Valleys. A fossil wood from Burma. The 
Visuni and Ekh Khera Aerolites. 


Vol. XLVIII, 1917. 

Part J. — Genera) Report for 1916. A revised classification of the Gondwana System. 

Part 2. — Mineral Production of India during 1916. Mammal collections from Basal Beds of 
Siwaliks. 

Part 3. — Crystallography and Nomenclature of HolJanditc. Geology and Ore Deposits of 
Bawdwin Mines. Miscellaneous Notes. 

Part 4. — Biana-Lalsot Hills in Eastern Rajputana. Origin of the I^aterito of Seoni, Central 
Provinces. 

Vol. XLIX, 191819. 

Part Jt. — General Report for 19 ‘7. Cassitorito Deposits of Tavoy. Les Echinidos des “ Bagh 
Beds.” 

Part 2. — Mineral Production of India during 1917. Support of Mountains of Central Asia. 

Part 3. — Structure and Stratigraphy in North-West Punjab. Aquamarine Mines of Daso, 
Baltistan. Srimangal Earthquake of July 8th, 1918. 

Part 4 . — Possible Occurrence of Petroloum in Jammu Province : Preliminary Note on the 
Nar-Budhau Dome, of Kotli Tehsil in tho Punch Valley. Submerged Forests at Bombay. 
Tnfra-Trappcans and Silicifiecl Lava from Hyderabad, S. India. 

Vol. L, 1919. 

Part J. — General Report for 1918. Potash Salts of Punjab Salt Range and Kohat. Origin 
and History of Rock-salt Deposits of Punjab and Kohat. 

Part 2. — Tungsten and Tin in Burma. Inclination of Thrust-plan© botween Siwalik and Murree 
zono near Kotli, Jammu. Two New Fossil Localities in Garo Hills. Sanni Sulphur Mine. 
Miscellaneous Notes. 

Part 3 (oat of print). — Mineral Production of India during 1918. Gastropoda Fauna of Old 
Lake-beds in Upper Burma. 'TGalena Deposits of North-Eastern Putao. 

Part J. — Pitch blondo, Monazito and other minerals from Pichhli, Gaya district, Bihar and 
Orissa. Natural Gas in Bituminous Salt from Kohat. Mineral Resources of Central 
Provinces. Miscellaneous Notes. 


Vol. LI, 1920-21. 

Part /. -General Roport for 1919. Pseudo-crystals of Graphite from Travanooro. Mineral 
related to Xonotime from Manbhum District, Bihar and Orissa Province. Coal Seams 
of Foot-Hills of tho Arakan Yoma, between Letpan Yaw in Pakokku and Ngap6 in Minbu, 
Uppor Burma. Observations on “ Physa Prinscpii,” »Sowerby and on a Clionid Sponge 
that burrowed in its shell. 

Part 2 . — Classification of fossil Cyp rapid re. Sulphur near tho confluence of the Greater Zab 
with the Tigris, Mesopotamia. Miscellaneous Notes. 

Part 3. — Mineral Production of Tndia during 1919. Results of a Revision of Dr. Noetling’s 
Second Monograph on the Tertiary Fauna of Burma. Marino Fossils collected by Mr. 
Pinfold in the Garo Hills. 

Part 4 . — Illustrated comparative Diagnoses of Fossil Tcrobridae from Burma. Indian Fossil 
Vivipar®. Now fossil Unionid from tho Intertrappcan beds of Peninsular India. Unionid® 
from the Miocene of Burma. 

Vol. LII, 1921. 

Quinquennial Review of Mineral Production of India for 1914-1018. 

Vol. LITl, 1921. 

Part 7. — General Report for 1920. Antimony deposit of Thabyu, Amherst district. Antimony 
deposits of Southern Shan States. Geology and Mineral Resources of Eastern Persia, 
Miscellaneous Notes. 
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Part 2. — Comparative Diagnosos of Plcurotoraid® from Tertiary Formation of Burma. Com- 
parative Diagnoses of Conid® and Canoellariid® from Tertiary of Burma. Stratigraphy, 
Fossils and Geological Relationships of Lameta Beds of Jubbulpore. Rocks near Lameta 
Ghat (Jubbnlpore District). 

Part 3 (out of print). — Obituary : Frcdorick Richmond Mallet. Mineral Production of India 
during 1920. Mineral Resources of Bihar and Orissa. 

Part 4 . — Stratigraphy of the Singu-Ycnangyat Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zono-Fo^il from Burma: Ampullina (Megaty lotus) 
Birmanica. 

Vol. LIV, 1922. 

Part 1 . — General Report for 1921. Contributions to the Geology of the Province of YUnnan 
in Western China: 6.— Tiavrrscs between Tali Fu and Yunnan Fu. Geology, of Takki 
Zam Valley, and Kaiiigiiram-Makin Area, Waziristan. Geology of Tliayetmyo and neigh- 
bourhood, ineluding Padnukbin. .Bitumen in Bombay Island. 

Part 2. — Mineral Production of India during 1921. Iron Ores of Singhbhum and Orissa. Geo- 
logical Results of Mount Everest Reconnaissance Expedition. Northern Extension of 
Wolfram -lioaring Zone in Burma. Miscellaneous Note. 

Pari 3. — Obituary: Rupert William Palmer. Indian Tertiary Gastropoda. IV.~ Olividw, 
Ha-rpid®, Marginellidse, Volutid® and Mil rid®, with comparative diagnoses of new species. 
Structure of Cuticle in Glossopteris angustifolia Brongn. Revision of some Fossil Balano- 
morph Barnacles from India and the East Indian Archipelago. Contributions to tho Geo- 
logy of the Province of Yunna n in Western China : 7.- -Reconnaissance Surveys between 
Shunning Fu, Chingtung Ting and Tali Fu. 8.- Traverse down Yang-tzo-chiang Valiev 
from Chin-chiang-kai to ITui-li-Chon. Boulder Beds beneath T-tatur State, Trichinopoly 
District. Miscellaneous Notes. 

Part 4 . — Geology of Western Jaipur. Geological Traverses from Assam to Myitkyinn, through 
Hukong Valley; Myitkyinn to Northern Pul no; and Myitkyinn to Chinese Frontier. OJi- 
goeeno Eohmoidea collected by Rao Bahadur S. Setliu Rama Rail in Burma. Mineral 
Resources of Kolhapur State. Kunghka and Mnnmaklnug Iron Ore Oeposils, Northern 
Shan States, Burma. 

Vol, LV. 1922-24. 

Part t. — General Report for 1922. Indian Tertiary Gastropoda, No. 5, Fu aid®, Turbinellid®, 
Chrysodonrd®, Strcptiirid®, Bucuinidre, Nnsbid®, Columhellid®, with short diagnoses of 
new species. Geological Interpretation of some Recent Geodctn Invest igat ions (being a 
second Appendix to the Memoir oil the structure of the Himalayas and of the Gangetic 
Plain as elucidated by Geodetic Observations in India). 

Part 2. — Obituary: Ernest ( Watson) Vredenburg. Fossil Molluscs from Oil-Measures of Pawna 
Hills, Tonasscrim. Armoured Dinosaur from Pamela Beds of Jubbulpore. Fossil forms 
ofPIacuna. Phylogeny of some Turbincllid®. Recent Falls of Aerolites in India. Geology 
of part of Khasi and Jaintia Hills, Assam. 

Pan 3 . — Mineral Production of India during 1922. Liguitic. OimI- fields in lvarewa formation 
of Kashmir Valley. Basic and Ultra-Basic Members of the Chnrnockitc Scries in the CVntrnl 
Provinces. China Clay of Karalgi, Khannpur, Belgaum District. 

Pari 4. — Obituary: Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, with a 
Sketch of Geology of Neighbourhood. Provisional list of Pakonzoic and Mesozoic Fossils 
collected by Dr. Coggin Brown in Yunnan. Fall of three Meteoric Irons in Rajputana 
on 20ih May 1921. Miscellaneous Note. 

Vol. LVJ, 1924-25. 

Part /.—-General Report for 1923. Mineral Deposits of Burma. 

Part 2. — Mineral Production of India during 1923. Soda rocks of Rajputana. 

Part *3.— Gvrolite and Okenite from Bombay. Freshwater Fish from oil-measures of Dawna 
Hills. " Fossil Ampullariid from Poonch, Kashmir. Calcareous Alga belonging to Triplo. 
pore lie® (Dasycladaee®) from Tertiary of India. Frotli Flotation of Indian Coals. Sub- 
marine Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 
and Khorasan. 

Part 4. — Merua Meteorite. Stegodon Genoa a in Outer Siwaliks of Jammu. Land and rrosh- 
water Fossil Molluscs from Karewas of Kashmir. Burmese Lignites from Namma, Lashio 
and Pauk. Maurypur Salt Works. 

Vol. LVII, 1925. 

Quinquennial Review of Mineral Production of India for 1919-1923. Price 5 Rs. 10 Atp. 
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Vol. LVIII, 1925-26. 

Part /. — General Report for 1924. Fossil Troo in Panohet Series of Lower Gondwanas near 
Asa n. sol, with Palaeontological Description. 

Pari 2. — Obituary : Francis William Walker. Possibilities of finding concealed coal-field at a 
workable dopth in Bombay Presidency. Basaltic Lavas penetrated by deep boring for 
coal at Bhusawal, Bombay Presidency. 

Part 3 . — Mineral Production of India during 1924. Enstatite-Augito Series of Pyroxenes. 
Constitution of the Glauconite and Colndonito. Palugonit e-boa ring Dolerite from Nagpur. 

Pari 4. — Fossils Cre tacos do l’Afghanistan. Fossilos du Kashmir ot des Pamirs. Additions 
and Corrections to Vrodenburg’s Classification of the Cyprieid®. Petrology of Rocks from 
Girnar and Oshnam Hills, Kathiawar, India. 

Vol. LIX, 1926. 

Part 1. General Report for 1925. Foraininifeni of parts of Western India. 

Part 2. ■ Sampling Operation* in Bench Valley Coal-field. (Composition of some Indian Garnets. 
Geology of \nrbminu and Nicobar Islands, with special reference to Middle Andaman Island. 
Occurrence of (Yvptohnlite. Remarks on Carter’s Genus Conulitos. 

Pari 3. -Mineral Product ion of India during 1925. Metaiuorphic Rocks and Intrusive Granite 
nl'Chhota Udoptir Stale. Indian Species of Conoelypeus. 

Part J.~ Low -Phosphorus Coking Coal in Giridih Coal-Field. Distribution of Gault in India. 
Ago of so-called Danian Fauna from Tibet. Bauxite on Korlapat Hill, Kalaliandi State, 
Bihar and Orissa. 

\ t ol. LX, 1927-28. 

Part /. ---(Jenornl Report for 1926. Six Recent Indian Aerolites. 

Part 2. — Gas Eruption on lUmrj Island, oft A mean Coast of Burma, in July, 1926, Oil Indi- 
cations al Drigh Road near Karachi. Lower Canine of Tot mconodon. Geology of 
Bundi State, Rajputana. 

Part ,'i. -Mineral Production of India during 1926. Geological Traverse in Yuiiznlin Valley. 
Ambala Boring of 1926-27. Indian Union ida;. 

Part 7. -Relationship between Specific Gravity and Ash Contents of Coals of Koran and Bokaro : 
Coals as Colloid Systems. Contact of Basalt with coal-seam in tho Tslo of Skye, Scotland : 
Comparison with Indian examples. Baraka r-lrotisl olio Boundary near Bogunia, Raniganj 
Coal-Field. Raniganj -Panchct Boundary near Asausol, Raniganj Coal-Field. Ponno- 
Carboniferous Marine Fauna from Umaria Coal-field. Geology of Finn via Coal-field, Rowuh 
State, Central India. Composition and Nomonclo.turo of Chlorophaeito and Palagonite, 
and on Chlnrophwito Series. Miscellaneous Notes. 

Vol. LX I, 1928-29. 

Pml 7. -Goneral Report for 1927. Aetionodon risinonsis in Lower Gondwanas of Vihi district, 
Kashmir. Miscellaneous Note: Further Note on Nomenclature of Hollandite. 

Part *?. -Contribution to Geology of Punjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lower Canine of IihUmi Species of Conohyus. Miscellaneous Noto : Jxiucopy- 
rit o from Kodarma. 

Part 3. — Mineral Production of India during 1927. Note on Coking Tests with Gondwana 
Coals. Zinc-Spinel from Southern India. New Indian Meteorite: l.ua Fall. Miscella- 
neous Note: Lbllmgite from lla/.nrilmgh District. 

P<nt 7. - Erratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Rocks 
associated with them. Orbit oliiue from Tibet. Joya Mair Dome Fold, near Cbakwal, 
Jholum District, Punjab. Occurrence of Allophane at Tikak, Assam. Miscellaneous 
Noto : Australian Species of Genus Oisorfia . 

Vol. LX 11, 1929-30. 

Part J. — General Ro|K>rt for I92S. Miscellaneous Note : New Chromite Localities. 

Part 2 . — Obituary : Sivarau Sotliu Rama Rau. Specific Gravity and Proximate Composition of 
Indian Vi trains. Now Devonian Fossils from Burma. Rangoon Earthquakes of (Septem- 
ber and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1929. Miscellaneous Notes : Indian Beryl, Atacamite in Bihar and Pyromorphite in 
Bhagalpur district, Bihar. 

Part d.— Minora 1 Production of India during 1928. Granophyric Trachite from Salsette Island, 
Bombay. Coal Resources of Jharia Coalfield. Coal lost by Fires and Collapsos in Indian 
Coal Mines. 

Part 4. — Age of Aravalli Range. Lake’s Rule for Anglo of Overthnist, as applied to Himalayas. 
Permo-Carboniferous Succession in Wareha Valley, Western Salt Range, Punjab. Naoki 
(Hyderabad) Meteoric Shower of 29th September 1928. Miscellaneous Notes : Boring 
for water at Daryapur and Fossil Eggs at Yenangyaung. 
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Vol. LX1II, 1930. 

Part General Report for 1929. Upper Triassic Fossils from Burmo-Siamose Frontier. — 
Thaungyin Trias and Description of Corals. Upper Triassic Fossils from Burmo-Siamese 
Frontier. — Braehiopoda and Lamollibranchia from Thaungyin River. Upper Triassic 
Fossils from Burmo-Siamese Frontier. — Fossils from Kamawkala Limestone. Upper 
Triassic Fossils from Burmo-Siamese Frontier. — New Dasycladacea, Holnsijorp.Ua siamensis 
nov. gen., nov. sp., with Description of Allied Gonus AcirukJla Pin. Cretaceous Ophalo- 
‘ po<ls in k Red Beds* of Kalaw, {Southern Shan States, Burma. 

Part 2 . — Methods of Analysis of Coal \ised at Government Test Houso, Alipore, Calcutta, with 
an Editorial Introduction. New fossil localities within Panchet series of Rariiganj CcaJ- 
tiold. Species of Cytlene from Pegu Bods of Burma. Two now species of Vniu, Glaciers 
of Karakoram and Neighbourhood. Miscellaneous Note : Dome near Mari in Attock 
District. 

Part 3 . — Mineral Production of India during 1929. Specific Gravity and Proximate Composi- 
tion of some Indian Durains. 

Part 4 . — Aspects of Modern Oil Field Practice. Undoscribed freshwater Molluscs from various 
parts of India, and Burma. Second note oil North-West Himalayan Earthquake of 1st 
February, 1929. Miscellaneous Notes: Tremolite from near «Jusid ill, Bihar, Supphirino in 
Vizagapatain District and Titaniferous Augito from Cliaudrawati, Sir obi State, Rajputaiiu. 


Vot.. LMV. 19.10. 

Quinquennial Review of Mineral Production of India lor J924-192K. Price 9 Us. (i As. 

Vol. LXV, 1931-22. 

Part /. — General Report for 1930. Additional Note on Snmnliu Meteorite. Zoning and 
Difference in Composition of Twinned Plug iodise Felspars in certain rocks from Sirohi 
State, Rajputana. Albilo- Vla B Twinning of Plagioclusu Felspars in certain acidic rocks 
from Sirohi State, Rajputana. Jurassic Fossils from Northern Nh.in States. 

Part 2. — Syntaxis^ of North-West Himalayas: Its Rocks, Tectonics and Orogeny. Preliminary 
Note on Pegu Earthquake of May 5th, 1930. Determination from World Records of 
Zero-time and Epicentre of Pegu Earthquake of May 3th, 1930. Long Distance Wave 
Speeds ot Pegu Earthquake of May 5th, 1930. Rocks bearing Kyniute and Sillimanito 
in Bhandara District, U. P. Stratigraphy of Upper Kanikot Scries (Lover Eocene) of Sind, 
India. Miscollaiioous Note : Fuchsitc Vaso from Mohenjo J)aro (Find). 

Part 3. -Mineral Production of India during 1930. (»col<»g\ ami Lead-ore Deposits of Mawson, 

Federated Shan States. Weathering of \ indhyan Building Slone. Marltinhs from 
Ordovician of Burma. Miscellaneous Notes : Supplementary note on "Revisions of 
Indian Fossil Plants, Part 11 Couifoiales (//. Pctritactiot.s), 1931 '* and Eruption of Mud 
Volcano off Arakan Coast. 

*nrt 4~ Reaction Minerals in Garni t -Cord icrile Gneiss from Mogok. Vindhyuns of western 
Rajputana Granitic Intrusions in Ranchi and Singhbhiun Districts. Miscellaneous 
Notes: Chonp.tes in Krul Limestone; Green Mica from Bhandara Distriit : and Oli\ine- 
Vasalt and Tuffs in Malani Scries at Jodhpur. 

Vol. LXVI, 1932-33. 

Part I. — General Report for 1931. Uudistio from Eastern Persia. 

Part 2 . — Lowor Palaeozoic Fossils from Southern Shan States. Geology of Nanga Parbat 
(Mt. Diftmir) and adjoining portions of Cliilas, Gilgit District, Kashmir, Fossil Plants from 
Parsora Stage, Rewa. Swa Earthquake of August. Sib, 1929. Overlap in Ngape Area, 
Minbu District. Miscellaneous Note: Ammonite fiom Hnmri Island. 

Pari 3. — Mineral Production of India during 1931. Microscopic Study of some Indian Goals. 
Specific Gravity and Porosity of Indian Building Stones, Indian Seisniological Records 
of Chiof Shocks in N.-E. Frontier Region of Burma in 1929 and 1930. Glacier in Arwa 
Valley, Garhwal. 

Part l.—Fusulinids of Lowor Productun Limestone of Salt Range . Dadixylon Zalcsskyi, a new 
Species of Cordaitoari trees from Lower Goudwamis of India. Fossil Penlalocular Fruit 
from Pondicherry. Kalava (Calwa) * Wall ’ in Kuinool District. Talc-Serpent ine -Chlorite 
Rocka of Southorn Mewar and Dungarpur. Ago of certain Himalayan Granites. Tables 
of Production, Imports, Exports and Consumption of Minerals and Metals in India. 

Vol. LXV IT, 1933. 

Part J. — General Report for 1932. Anthracolithic Faunas of Southern Shan States. 

Part 2. — Geological Reconnaissance in Southern Shan States. Geology of country between 
Kalaw and Taunggyi. 
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Part 8 . — Mineral Production of India during 1932 . Geological Notes on traverses In Tibet 
made by Sir Henry Hayden in 1922. Origin of Streaky Gneisses of Nagpur Distriot. 

Part 4, — Geology of tho Krol Bolt. Crush Conglomerates of Dharwar Age from Gbota Nagpur 
and Jubbulpore. 

VOL. LXVI11, 1934-35. 

Part 1 . — General Report for 1933. Obituary : Malbari Vinayak Rao, Khanpur Meteoric 
Shower. Cambrian Sequence of Punjab Salt Range. 

Part 2. — Cambrian-Trias Sequence of North Western Kashmir (Parts of Muzaffarabad and 
fiaramula Districts). Preliminary account of Earthquake of 15th January, 1934, in Bihar 
and Nepal. Obituary : Pramatha Nath Bose. Miscellaneous Notes : Barytes in Manbhum 
District. Bihar ; Soda Deposit and Manufacture of Caustic Soda and Crude Soap at Paran- 
tij, Ahmodabad District ; Potash-content of Resht-a , Sambhar Salt Lake, Rajputana ; 
Alunogon ft, om Cuddaph District; and Quarterly Statistics of Production of Coal, Gold 
and Petroleum in India : January to March, 1934. 

Pari 3. Mineral Production of India during 1933. Manganoso-Limo Series of Garnets. Che* 
mioal Composition ot Dec can Trap Flows of Linga, Clihindwara l>istrict. Central Pro- 
vinces. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold and Petro- 
leum in India; April to June, 1934. 

Part. 4. -Soils of India. Latcritisation of Khondalite. Snout of Biafo Glacier in Baltistan. 
Turonian Ammonite (Mammitos Daviosi) from Ramri Island, Burma. Miscellaneous Notos : 
Quarterly Statistics of Pioduction of Coal, Gold and Petroleum in India : July to Septem- 
ber, 1934 ; Tortiary Rocks near Puri ; and Cretaceous and Eocene Volcanic Rocks of the 
Great Himalaya Range in North Kashmir. 


Vol. LXIX. 1935-96. 

Part 1 . — General Roport for 1934. Primitive Fossils, possibly Atremcitous and Neotromatous 
Branchiopoda, from ilio Vindhyans of India. Miscellaneous Notes : Quarterly Statistics 
of Production of Coal, GokUmd Petroleum : October to December, 1934 and Additional 
Note on Nomencloturo of Hollanditc. 

Pail 2. Traverses in Himalaya. Jabalpur Plants from Sntpura Gondwana Basin. Ithizo- 
mopsi# Gotlian and Szo and Dictyojtfendium Feist-mantel. Sphccrosidcrjto, containing 
a New Species of Da doxy Ion, (/>. parbdivmr) from Lower Gondwana Coal Measures of 
India. Earthquakes recorded by the Pendulum Seismograph at Shillong (Assam) from 
1903 to 1931. Preliminary Geological Report on Baluchistan (Quetta) Earthquake of 
May 31st, 1935. Miscellaneous Notes: Quarterly Statistics of Production of Coal, Gold 
and Petroleum in India January to March, 193ft and Gypsum in Upper Vindhyans of 
Rajputa’na. 

Part 3. -Mineral Production of India during 1934. India’s Coal Resources. (Being a 
note on the reserves available in India oi good quality coal including coking coal). The 
Results ol Low-Temperature Carbonisation of some Lower Gondwana Indian Coals. 
Attrition tests on Stones used us Road-Metal in India. Obituary : James Malcolm Mae- 
luron. Miscellaneous Note : Quarterly Statistics of Production Jf Coal, Gold, and Petro- 
loum in India : April to June, 1935. 

Part 4. --Buchanan’s Entente of Malabar and Kanara. Solubility of Quartz. Natural Gas at 
Gogh a, Kathiawar. Patwar Meteoric Shower of the 29th July, 1935. Fermoria 
minima : A Revised Classification of Organic Remains from Vindhyans of India. Ore 
minerals from Bawdvvin, Shan States. Miscellaneous Nolo: Quarterly Statistics of 
Production of Coat, Cold and Petroleum in India : July to September, 1935. 

Vol. LXX, 1930. 

Quinquennial Review of Mineral Production of India for 1929-1933. Price 6 Rs. 4 As. 

Vol. 71, 1930. 

Part /.— General Roport for 1935. Dyke Rooks of Koonjhar State, Bihar and Orissa. Miscei- 
laneous Nolo : Quarterly Statistics of Production of Coal, Gold and Petroleum in 
India: October to December, 1935. 

Contents and Index to Records, VoK I-LXV (1930). Price 6 Rs. 12 As. 


Tho price fixed for these publications is 1 rupee each party or 2 ruptJtJS fttttfl YOlUfllO Of fOlir PMtL 
and the price of each part beginning with Vol. L1V is Rs. 2-12-0, or each volume affour 
parts Rs. 11. 
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MISCELLANEOUS PUBLICATIONS. 

A Manual of the Geology of Indio. 4 Vols. With map, 1870.1887— 

Vol. 1. Peninsular Area. ( By. H. B. Modlicott and W. T. Blanford. Price 

Vol. 2. Extra Peninsular Area. ( 8 rupees (out of print), 

Vol. 3. Economic Geology. By V. EaU. Price 5 rupees [out of print), 

Vol. 4. Mineralogy. By F. R. Mallet. Price 2 rupees (out of print), 

A Manual of tho Geology of India, 2nd edition. By R. D. Oldham (1893). Price H rupees 
(out of print), 

A Manual of Geology of India, Economic Geology by the late Prof. V. .Ball, 2nd edition, revised 
in parts — 

Part I.—Gorundum. By T. H. Holland (1898). Price 1 rupee (out of print). 
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No. 4. Paleontological collections. By O. Foistmantol (1881). Price 2 annas. 

No. 5. Economic mineral products. By F. R. Mallot (1883). Prico 2 annas (out of print). 
A descriptive catalogue of tho collection of minorals in the Goological Museum. By F. R. Mallet 
(1883). Price 1 rupee 8 annas. 

Catalogue ot tho romains of Siwalik Vertobrata contained in the Geological Department of the 
Indian Museum. By R. Lydekkor, Pt. 1. Mammalia (1885). Price I rupee. Part 11. 
Aves, Roptilia, and Pisces (1888). Prico 4 annas. 

Catalogue of the remains of Ploistocone and Pre-Historic Vertebral a contained in the Geological 
Department of the Indian Museum. By R. Lydokkcr (1885). Prico 4 annas. 

Bibliography of Indian Geology. By R. D. Oldham (1888). Prico 1 rupeo 8 annas. 
Bibliography of Indian Geology. By T. H . D. La Touche- - 
Part I-A. Bibliography (1917). Price 4- rupees. 

Part I-B. Index of minerals of Economic Value (1918). Price 4 rupees. 

Part II. Index of Localities (1921). Price one rupee. 

Part III. Index of Subjects (1923). Price 4 rupees. 

Part IV. Palaeontological Index ( 1926). Prico 7 rupees. 

Report on the goological structure and stability of tliu bill slopes around Nnini Tal. By 7 H . 
Holland (1897). Price 3 rupees. 

Geological map of India, 1893. Scale I*— 96 miles. Price 1 rupee (on? of print). 

Geological Map of India, in 8 sheets, 1931. Scale V -- 32 miles. Brice 16 rupees per sot, 
in India, post free, or Re. I to Ks. 5 per sheet, depending on the amount ot work on the 
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Geological map of Tavoy district, Burma, 1919. Scale l*-=4 miles. Price 15 rnpees. 

Geological map of Bihar and Urissa, 1922. Scale 16 miles. Pri<e 5 rupees. 
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of Assam, etc. 

Vol. V. Pt. I, 1865 (out of print ) ( price 3 Rs.) : Sections across N.-W. Himalaya* 

from Sutloj to Indus— Gypsum of Spiti. Pt. 2, 1866 (out of print) (price 

1 Re.): Geology of Bombay. Pt. 3, 1866 (out of print) (price 1 Re.)s 
Jheria Coal-fielii— Geological Observations on Western Tibet. 

Vol. VI. Pt. 1, 1867 (out of print) (price 8 As.) : Neighbourhood of Nynyan, etc., in 

Sind.— Geology of portion of Cutcb. Pt. 2, 1867, Rcp>, 1908 and 1921 
(price 2 Rs.) : Bokarc Coal-field.— Ramgarh Coal-field. Traps of Western 
and Central India. Pt. 3, 1869 (price 2 Rs. 8 As.) : Tapti and Nerbudda 
Valleys,— Frog- beds in Bombay. — Oxygloseus pusillue. 

Vol. VII, Pt. 1, 1869 [price 3 Rs.) : Vindhyan series— Mineral Statistics; Coal. — 

Shillong plateau. Pt. 2, 1870 (out of print) (price 1 Re.): Karharbari 
Coal-field.— Deoghar Coai-field. Pt. 3, 1871 (out of print) (price I Re.) : 
Aden water-supply.— Kiranpura Coal-fields. 

Vol. VIII. Pt. 1, 1872 (price 4 Rs.) ; Kadapah and Karnul Formations in Madras 
Presidency. Pt. 2. 1872 (out of print) (price 1 Re.) : Itkhuri Coal-field.— 
Daltonganj Coal-field. — Chope Coal-field. 

Vol. IX, Pt. 1, 1872 (price 4 Rs.) : Geology of Kutch. Pt. 2, 1872 ^price l Ro.): 

Gepiogy of Nagpur.— Geology of Sirban Hill.— Garboniferous Ammo- 
nites, 

Vol. X. Pt. 1* 1873 ( price 3 Rs.) : Geology of Madras.— Satpura Coal-basin. Pt. 2, 

1873 (out of print ) (price 2 Ks.) : Geology of Pegu. * 

Vol. XI* Pt, 1, 1874 (price % Re.) : Geology of Darjiling and Western Decors. Pt. 2, 

1876 (price 3 Ra.)j Salt-region of Rohat, Trans-Indus. 

Vol. XU. Pt. 1* 1876 ( price 3 Rs.) : Booth Mahrktta Country. Pt. 2. 1876 (price 

2 Rs.) : Coalfields of Niga Hills. . 

Vo u XHI; Pt. 1, 1877 (price. 2Re. 8 As.): Wardha Valley Ceakftrfdi Pt. 2, 1877 

(price 2 Rs. 8 As.) : Geology of RijmohAl Hills. 

■■ ' % 



Voiu 

VOL* 

Voi* 

VOL. 

VOL* 


Vot. 


Vot. 


VOL. 


VOL. 

VOL. 

VOL. 


VOL. 

Vot. 

Vot, 

Vot. 


Vot. 

Vot. 



XIV. 1878 (price B Re,) s Geology of SaR-wngo Itt VunjoK 

XV. Ft. 1, 1878 (out qf print) (price 2 Re. 8 As.) s Awning* an A HotAt Oo*M«Id« 

(falamw). Ft. 2, 1880 (price 2 Re. 8 Aa.)r Ramkola and Tatapanl 
Coal-fields (Sirguja). 

XVI. Ft. 1, 1879, Sep. 1980 (price 3 Ra.) : Geology of. Eastern CoMtfrom Let. 


1930 (price 2 Rs.): Nellore 
price 2 Be. lOAs.): Coastal 


15° to Masufipatem. ' Ft. A I860, Rep 
Portion of Carnatic. Ft. 3, 1880* Rep- IP 
Region of GodAvari District. 

XVII. Pt. I, im (price 3 Re.): Geology of Western Sind. Ft. 2* 1880 (price 
2 Rs.) : Trans-Indus extension of Punjab salt-range. 


XVIII. 


Pt. 1, 1881, Rep. 1033 (price 0 Rs- 8 As.) s Southern Afghanistan- Pt. 
1881, Rep. 1934 (price 3 Rs. 8 As.) : MAnbhum and Binghbhnm- Pt. 
1881, Rep. 1930 (price 3 Rs. 14 As.) : PrAnhita-GodAvari Valley 


XIX. Pt. 1, 1882 (price 2 Rs.) : Cachar Earthquake of 1860. Pt. 2, 1882 (owe of 
print) (price 1 Re.) : Thermal Springs of India. Pt. 3, 1883 (price 1 Re.) s 
Cataloguo of Indian Earthquakes. Pt. 4, 1883 (owi of print) (price 1 Re.) : 
Goology of parts of Manipur and Nag a Hills. 


XX. Pt. 1, 1883 (owf of print) (price. 2 Rs. 8 As.) r Geology of Madura and Tinne* 
velly. Pt. 2, 1883 ( out of print) (price 2 Rs. 8 As.) : Geological notes on 
Hilis in neighbourhood of Sind and Punjab Frontier between Quetta 
and Dera Ghazi Khan. 


XXI. Pt. 1, 1884 (out of print) (price 2 Rs.) : Geology of Lower Narbada Valley* 

Pt. 2, 1884, Rep. 1933 (price 2 Rs. 10 As.) : Geology of Kathiawar. 
Pt. 3, 1885, Rep. 1025 (price 6 Rs. 14 Ae.) : Coal-fields of South Rewah. 
Pt. 4, 1885, Rep. 1033 ( price 3 Rs. 2 As.) : Volcanoes of Barren Island and 
Narcondtim. 

XXII. 1883 (out of print) ( price 5 Rs.) : Geology of Kashmir, Chamba and Khagan. 
XXIII. 1891 (price 5 Rs.) : Geology of Central Himalayas. 

XXIV. Pt. 1, 1887 ( price 1 Re. 8 As.) : Southern Coal-fields of SAtpura Gondwana 
basin. Pt. 2, 1890 (out of print) (price 2 Rs. 4 As.) i Geology of 
Sub-Himalaya of Garhwal and Kumaon. Pt. 9, 1890 (out of print ) 
(price 1 Re. 4 As.) : Geology of South Malabar, between Boypore and 
Ponatmi Rivers. 

XXV. 1805 (out of print ) (price 5 Rs.) : Geology of Bellaiy District, Madras 
Presidency. 

XXVI. 1880 (out of print) ( price 5 Rs.) : Geology of Hazara. 

XXVII. Pt. 1, 1805 (out of print) (price 1 Re.) : Marine Fossils from Miocene of 
Upper Burma. Pt. 2, 1897 (out of print) (price 4 Rs.) : Petroleum in 
Burma and its technical exploitation. 

XXVIII. Pt. I, 1898 (out of print) (price 2 Rs.) : Geological Structure of Chitichun 
region.— Allah bund in north-west of Rann of Kuchh. — Geology of parts 
of Mvingyan, Mogwe and Pakokku Districts, Burma,— Geology of Mikir 
Hills in Assam.— Geology of Tirah and BazAr Valley. Pt. 2, 1900 (price 
3 Rs.) : Chamockite Series, group of Archaean Hypersthenic Rocks in 
Peninsular India. 


XXIX. 1900 (price 5 Re.) : Earthquake of 12th Juno 1897. 


XXX. Pt. 1, 1900 (price 2 Rs.) ; Aftershocks of Groat Earthquake of 12th June 
1897. Pt. 2, 1900 (price 1 Re.): Geology of ne f ghbourhood of Salem, 
Madras presidency. Pt. 3, 1901 (price 1 Re.) : Siymalai Series of 
Epscollte-Syenites and Corundnm Syenites. Pt. 4, 1901 (price 1 Re.) : 
Geological Congress of Paris. 


2 Rs.) : Geology of Son Valley in Rewah 

and Mirzapur. Pt. 2, 1001 (out of print) 

(price % Re.); Baluchistan Desert and part of Eastern _ Persia* Pt. 3, 
1001 {price i Re.) i Peridotites, Serpentines, etc., from Ladakh* 


XXXI. Pt. 1 , 1901 (owt „ . 

State and Parts of 
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Vol. 

Vol. 

VOL. 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 


Vol. 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 

Vol. 


XXXII. Pt. 1, 1901 ( price 1 Be.) : Recont Artesian Experiments in India. Pt. % 
1901 (price 2 Rs.) : Rampur Coal-field. Pt. 3, 1902 (price 2 Rs.): 
“ Exotic Blocks ” of Maila Johar in Bhot Mahals of Ktun&on. Pt. 4, 
1904 (out of print) (price 2 Kb.) : Jammu Coal-fields. 

XXXin. Pt. 1, 1901 (price 8 Rs.) s Kolar Gold-field. Pt. 2, 1901 (price 2 Rs.) : Art. 

1 ; Gold-fields of Waindd. Art. 2 : Auriferous Quartzites of Parnadian, . 
Chota Nagpur. Art. 3: Auriferous localities in North Coimbatore. 
Pt. 3, 1902 (price 1 Re.) : Geology of Kalahandi State, Central Provinces. 

XXXIV. Pt. 1, 1901 (price 1 Re.) : Peculiar form of altered Peridotite in Mysore 
State. Pt. 2, 1002 (out of print) (price 3 Rs.) : Mica deposits of India. 
Pt. 3, 1903 (price 1 Re.) : Sandhills of Clifton near Karachi. Ft. 4, 1908 
(out of print) (price 4 Rs.) : Geology of Persian Gulf and adjoining portions 
of Persia and Arabia. 

XXXV. Pt. 1, 1902 (out of print) (price 2 Rs.) : Geology of Western Rajputana. 

Pt. 2, 1903 (price 1 Re.) : Aftershocks of Great Earthquake of 12th June 
1897. Pt. 3, 1904, Rep. 1934 (price 1 Re. 14 As.) : Seismie phenomena in 
British India, and their connection with its Geology. Pt. 4, 1911 (price 
1 Re.) : Geology of Andaman Islands, with reference to Nicobars. 

XXXVI. Pt. 1, 1904 (out of print) ( price 4 Rs.) : Geology of Spiti. Pt. 2, 1907 
(price 3 Rs.) : Geology of Provinces of Tsang and 0 in Central Tibet. 
Pt. 8, 1912 (price 3 Rs.) : Trias of the Himalayas. 

XXXVII. 1909 ( price of complete volume 8 Rs.) : Manganese Ore Deposits of India : 

Pt. 1 (out of print) (price 3 Rs.), Introduction of Mineralogy ; Pt. 2 
(out of print) (price 3 Rs.), Geology ; Pt. 3 (out of print) (price 3 Rs.): 
Economics and Mining ; Pt. 4 (out of print) ( price 5 Rs.), Description 
of Deposits. 

XXXVIII. 1910 (out offprint) ( price B Rs.) : Kangra Earthquake of 4th April 1905. 

XXXIX. Pt. 1, 1911 (price 2 Ra.): Geology of Northern Afghanistan. Pt. 2, 1913 
(out of print) ( price 3 Rs.) : Geology of Northern Shan States. 

XL. Pt. 1, 1912 (out of print) (price 6 Rs.) : Oil-fields of Burma. Pt. 2, 1914 
(price 3 Rs.) : Petroleum Occurrences of Assam and Bengal. Pt. 3, 
1920 ( out of print) (price 5 Rs.) : Petroleum in the Punjab and North- 
West Frontier Province. 

XLI. Pt. 1, 1913, Rep. 1922 ( price 5 Rs.) : Coal-fields of India. Pt. 2, 1914 
( price 3 Rs.) : Geology and Coal Resources of Korea State, Central 
Provinces. 

XLXI. Pt. 1, 1914 (price 3 Rs.) : Burma Earthquakes of May 1912. Pt. 2, 1917 
(price 3 Rs.) : The structure of the Himalayas and the Gangetio Plain. 

XLIII. Pt. 1, 1913 (out of print) (price 2 Rs.) : Indian Geological Terminology. 

Pt. 2, 1916 (price 1 Re.) : Catalogue of Meteorites in the collection of 
the Geological Survey of India, Calcutta. 

XLIV. Pt. 1, 1921 (price 6 Rs.) : Geology of Idar State. Pt. 2, 1923 (price 6 Its, 

8 As.) : Geology and Ore Deposits of Tavoy. 

XLV. Pt. 1, 1917 (out of print) ( price 3 Rs.) : Geology of North Eastern Rajputana 
'and Adjacent Districts. Pt, 2, 1922 (price 3 Rs.) : Gwalior and Vindhyan 
Systems in South-Eastern Rajputana. 

XLVI. Pt. 1, 1920 (price 3 Rs.) : Srimangal Earthquake of 8th July 1918. Pt* 2, 
1926 (price 2 Rs.) : The Cutch (Kachh) Earthquake of 16th June 1919 
with a revision of the Great Earthquake of the 12th June 1897. 

XLVn. Pt. 3, 1920 ( price 3 Rs.) : Mines and Mineral Resources of Yugnan. Pt. 2, 

, 1923 (price 4 Rs.) : The Alkaline Lakes and the Soda Industry of Sind. , 

XL VIII. Pt. 1, 1^22 (pride 5 Rs.) : Geological Notes on Mesopotamia, with special 
references to Occurrences of Petroleum. Pt. 2, 1925 (price 3 Rs* 12 As.); 

3? * Geology of Parts of the Persian Provinces of Pars, Kerman and Laristan- . 
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Vol. XL1X Pt. 1, 1923 (price 5 Us, 8 As.) > The Bauxite and Aluminous Latent* occur- 
rences of India. Pt* 2, 1928 (price 7 Rs, 12 As.) : The Former Glaciation 
of the East Lidar Valley, Kashmir. 

Vol* L Pt* 1, 1925 (price 5 Bs. 6 As*) ; Descriptions of Mollasoa from the Post 

Eocene Tertiary Formation of North-Western India: Cephalopoda, 
Opisthobranohiata, Siphonostomata. Pt. 2 t 1928 ( price 6 Rs. 10 As ) : 
Descriptions of Mollusca from the Post-Eocene Tertiary Formation of 
North-Western India: Gastropoda (in part) and Lamollibranchiata. 

Vol. LI Pt. 1, 1926 ( price 2 Bs. 8 As.) : Indian Geological Terminology. Pt. 2, 

1928 (price 7 Bs. 6 As.) : The Geology of Poonch State (Kashmir) and 
Adjacent Portions of the Punjab. 

Vol. LIf Pt. 1, 1925 (price 7 Bs. 8 As.) t On the Geological Structure of the Karan- 

pura Coal-fields, Bihar and Orissa. Pt. 2, 1929 (price 5 Bs. 8 As.) : The 
Aluminous Refractory Materials : Kyanite, SiUimanite and Corundum 
in Northern India. 

Vol. LIII 1928 (price 4 Bs.) : The Structure and Correlation of tho Simla Books. 

Vol. UV 1929 ( price 12 Bs. 4 As.) : Tho Geology of North Singhbhum including 

Parts of Ranchi and Manbhum Districts. 

Vol. LV. Pt. 1, 1930 (price 6 Rs. 2 As.) : Tho Goology of the Morgui District. Pt. 2, 

1933 (price 5 Bs. 4 As.) : The Geology of tho part of tho Attook District 
west of Longitude 72° 45' E. 

Vol. LV1 1930 ( price 8 Bs. 12 As.) ; The Jharia Coal-field. 

Vol. LVU 1931 (price 9 Bs. 4 As.) : Tho Natural HiBtory of Indian Coal. 

Vol. LVIII 1931 (price 6 Rs.) : The Uondwana System and Related Formations. 

Vol. LIX i934 ( price 8 Rs. 4 As.) : Tho Lower Goudwana Coal-fields of India. 

Vol. LXl 1932 ( price 13 Rs. 6 As.) : The Geology and Coal Resources of the Raniganj 

Coal-fiold. 

Vol. LXJI. Pt. 1, 1933 (price 4 Rs. 2 As.) : The Pyu Earthquake of Decomber 3rd and 

4th, 1930. Pt. 2, 1033 ( price 5 Rs. 4 As.) : Vindhyan Sedimentation in 
the Son V&lloy, Mirzapur District. 

Vol. LXIII. Pt. 1, 1933 (price 7 Rs. 8 As.) : Tho Goology of Sirohi State, Raj pu tana. 

Pt. 2, 1934 (price 7 Rs. 10 As.) : The Iron-Ore Deposits of Bihar and 
Orissa. 

Vol. LX1V. Pt. 1, 1933 (price 3 Rs. 14 As.): Barytes in tho Coded Districts of the 
Madras Presidency : with notes on its occurrences in other parts of 
India. Pt. 2, 1934 (price 3 Rs. 8 As.) : Asbestos in tho Ceded Districts 
of the Madras Presidency : with notes on its occurrenco in other parts of 
India. 

Vol. LXV Pt. 1, 1934 (price 4 Rs. 6 As.) : The Dubri Earthquake of 3rd July 1930. 

Pt. 2, 1934 (price 4 Rs. 12 As.) : Tho Geology of Central Mewai. 

Vol. LXVI Pt. 1, 1935 (price 6 Rs. 8 As.) : The Natural Gas Resources of Burma, 
Pt. 2 (in the Press) : GooJogy of tho Northern Slopes of the Satpuras 
between tho Morand and Sher Rivers. 

Vol. LXVU Pt. I, 1934 (price 3 Rs.) : Tho Baluchistan Earthquakes of August 25th 
and 27th, 1931. 

VOL. LXVIII Pt. 1, 1936 (price 7 Rs. 12 As.): The Geology of South-eastern Mewar, 
Raj pu tana, Pt. 2, 1936 (price 4 Rs. 12 As.) : Tho Tertiary Igneous 
Books of the Pakokku District ana the Salingyi Township of the Lower 
Chindwin District, Burma, with special reference to the Determination 
of the Felspars by tho Fedoroff Method. 

Vol. LXIX. Pt. 1 (m the Press) : The Mineral Deposits of Eastern Singhbhum and 
Surrounding Areas. 

Vol* LXX. An Attempt at the Correlation of tho Ancient Schistose Formations of 
Peninsular India : Part 1, 1936 (price 1 Re. 4 As.). Part 2, No. 1, 1936 
(price . 2 Bs. 4 As.). 

Vol. 71. (In the Press ) : The Geology of Gangpur State, Bihar and Orissa. 

Contents and Index to Memoirs, Vole. I-UV (1932) (price 6 Be, 4 As). 
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PALSONTOLOGIA indica 


(Seb. I, in, V, VI, VIII).— CRETACEOOS FAUNA OF SOUTHERN INDIA, by 
F. STOLICZKA, except Vol. I, Pt. I, by H. F. BLANFORD. 

Sim. I & m.— V ol. I. The Cephalopoda (1861-66), pp. 216, pb. 04 (6 double) (ouf of 
print), 

V.-Vol. II.-Tho Gastropoda (1867-68), pp. xiii, 600, pb. 28 (out of print). 

II* — Vol. III. The Peleoypoda (1870-71), pp. xxii, 637, pb. 60. 

VUI.— Vol.IV. The Brachiopoda, Ciliopoda, Eohinodermata, Corob, otc. (1872- 
73), pp. v, 202, pb. 29. 


(Seb. II, XT, XII.)— THE FOSSIL FLORA OF THE GONDWANA SYSTEM, by 0. 
FEISTMANTEL, except Vol. I, Pt. 1, by T. OLDHAM and J. MORRIS. 

Vol. I, pp. xviii, 233, pb. 72, 1863-79. Pt. 1 (amt of print) : Rajmahiil Group, RAjmahal 
HiD. Pt. 2 : The mine ( continued ). Pt. 3 : Plants from GolapiUi. Pt. 
4 : Outliers on the Madras Coast. 

Vol. II, pp. xli, 116, pb. 26, 1876-78. Pt. 1 : Jurassic Flora of Each. Pt. 2 : Flora of tho 
Jabalpur group. 

Vol. Ill, pp. xi, 64+149, pb. SO (9 double) (I-XXX1+IA-XLVIIA). 1879-81. Pt. 1 i 
Tho Flora of the TaJchir-Karharbari beds. Pt. 2 : The Flora of the 
Damuda and Panchet Divisions. Pt. 3 : The same ( concluded ). 

Vol. IV, pp. xxvi. 26+66, pb. 36 (2 double) (I-XXI+IA-XIVA). Pt. 1 (1882) (out of print) : 

Fossil Flora of the South Rewah Gondwana basin. Pt. 2 (1886) : Fossil 
Flora of some of the coal-fields in Western Bengal. 


(See. IX.)— JURASSIC FAUNA OF KUTCH. 

Vol. I, (1873-76). Tho Cephalopoda, pp. i, 247, pb. 60 (6 double), by W. Waagee. 
Vol. II, pt. 1 (1893). ThoEchinoidoaofKach, pp. 12, pb. 2, by J. W. Gregory (mil of print) 
Vol. II, pt. 2 (1900). The Corab, pp. 196, I-1X, pis. 26, by J. W. Gregory. 

Vol. Ill, pt. 1 (1900). The Brachiopoda, pp. 87, pb. 16, by F. L. Ritchie. 

Vol. Ill, pt. 2 (1903). Lamellibronchiata : Genus Trigonia, pp. 122, pb. 10, by F. L. Kitcmln. 


(See. IV.)— INDIAN PRE-TERTIARY VERTEBRATA. 

Vol, I, pp. vi, 137, pb. 26. 1865-86. Pt. 1 (1865) s The Vertebrate Fossils from the Panehet 
rocks, by T. H. Huxley. Pt. 2 (1878) : The Vertebrate Fossib of the 
Kota-Haleri Group, by 8ib P. ns M. Grey Eoebton, L. C. Mull, 
and W. T. Blantobl. Pt. 3 (1879) : Reptilia and Batracbia, by 
R. Lydekxbr. Pt. 4 ( 1886) (out of print ) ; The Labyrinthodont from the 
Bijorl group, by R.Lydbkkee. Pt. 6 (1886) (out of print ) : The RcptiHa 
and Amphibia of the Maleri and Ferns groups, by R. Lydskkbr. 


(Sra. X.)-INDI4H' TERMARY AND POST-TERTIARY VERTEBRATA, by R. 
LYDEKK.ER, except Vol. I, Pt. 1, by R. B. FOOTE- - 


Vol. I pp. xxr, 300, pig* 00. 1874*80. Pi* 1 i Bhiaororo* deecanensis. Ft. 3 : Molar teeth , 
and off Mamiaalk Pt. 3 : Cftaniaof KumjQaa&t*. Ft,: 4: 

Supplement W'Pt. 3. Pt. 5 i Siw&Iik and Narbada Pj^bestddia. \ . ;/ - 
Vol. 11, pp. xv, 383, phi* 46. 1881*84. Ft* 1 : Siwalik Rhinpcerotidjo. Ft. 3 ; Supplement 
to Siwahk and Narbada FroWcidia. ft. 3 i Sltrahk and Narbada 
Equidw. Pt-4 t.K^Csmeiowrdalid*. Bt.5: SSwalik Sebnofew 
Sidna, etc. Pt. d s Bwahk and Narhada Carnivora. 
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Vol tit, pp. xxiv, 264, pis. 38. 1884-80. Pt. 1 (out ctf print) '. Additional Siwalik Perissodao- 
tyla and Proboscidia. Pt. 2 {out of print ) : Siwalik and Narbada 
Bunodont Suina. Pt. 3 (out of print); Rodents and new Ruminants 
from the Siwaliks. Pt. 4 (out of print) : Siwalik Birds. Pt. 5 (out of 
print): Mastodon Teeth from Pori® Island. Pt. 6 (out of print): 
Siwalik and Narbada Chelonia. Pt. 7 (out of print) : Siwalik Crocodilian 
Lacertilia and Opbidia. Pt. 8 (out of print) : Tertiary Pishes. 

Von. IV, pt. 1 (out of print), 1886, pp. 18, pis, 6. Siwalik Mammalia (Supplement). 

Vol. IV, pt. 2 (ovt of print), 1886, pp, 40 (19-58), pis.' 5 (vii-xi). The Fauna of the Kama l 
cavos (and addendum to pt. 1). 

Vol. IV, pt. 3 ( out of print), 1887, pp, 7 (69 -65), pis. 2 (xii-xiii). Eocene Ohokwia from the 
Salt-range. 

(See. VII, XIV.)— TERTIARY AND UPPER CRETACEOUS FAUNA OK WESTERN 
INDIA, by p. MARTIN DUNCAN and W. PERCEY SLADEN, except Pt. 1, by F. 
STOLTCZKA. 

Vol. I, pp. 10 4- 110 f 382 1-91 ^ 599, pis. 5 1-28 H>8-|-13- 104. 1871-85. Pt. 1 (out of print) : 

Tertiary Crabs from Sind and Kadi. Pt. 1 (now 2) : Sind Fossil Corals 
and Alcyonaria ; by P. Martin Duncan. Pt. 3 : The Fossil Echinoidea 
of Sind : Fas. 1, The Cardita beaumonti beds ; Fas. 2, The Ranikot 
Series in Western Sind : Fas. 3, The Khirthar Series ; Fas. 4, The Nari 
(Oligoc-eno) Series ; Fas. 5, The Gaj (Miocene) Sories : Fas. 6, The Makran 
(Pliocene) Series ; by Duncan and Sladon. Pt. 4 : Tho Fossil Echinoidea 
of Kach and Kattywar ; by Duncan, Sladon and Blanford. 


(Sb«. XIII.) — SALT-RANGE FOSSILS, by WILLIAM WAAGEN, Pn.D. 

Prodnctua- Limestone Group ; Vol. I pt. 1 (1879). Piscos, Cephalopoda, pp. 72, pis. 6. 

„ „ „ „ 2 (1880). Gastropoda and supplement to pt. 1, pp. Ill 

(73-183), pis- 10 (1 double), (vii-xvi). 

»» t, », 3 (1881). Pelocypoda, pp. 144 (185-328), pis. 8 

(xvii-xxiv). 

n ,, I* „ 4 (1882-85). Brackiopoda, pp. 442 (329-770), pis. 

62 (xxv-lxxxvi). 

n „ ,i ,» 5 (1885). Bryozoa -Annelida* Echinodennata, pp. 64 

(771-834), pis. 10 (Ixxxvii-xcvi). 

„ „ „ „ 6 (1886). Ccolent crata, pp. 5)0 (835-924), pis. 20 

(xcvii-cxvi). 

ii ,> ,i „ 7 (1887). Cudonterata, Protozoa, pp. 74 (926-098), 

pis. 12 (oxvii-cxxviii). 

Fossils from the Ceratite Formation: Vol. II, pt. 1 (1895). Pisces- Ainmonoldea, pp. 324, 
pis. 40 (out of print). 

Geological Results : Vol. IV, pt. 1 (1889), pp. 1-88, pis. 4 (out of print). 

ii ,i ,i i, 2 (1891), pp. 89-242, pis. 8 (out of print). 


(Seu. XV.)— HIMALAYAN FOSSILS. 

Upper-triassio and Hassle faunae of the oxotio blocks of Alalia .fohar in the Bhot Mahals of 
Kuratum : Vol. I, pt. 1 (1908), pp. 100, pis. 16 (1 double), by Dr. C. Dinner. 

Anthraeolithic Fossils of Kashmir and Spiti : Vol. I, pt. 2 (1899), pp. 96, pis. 8. by Dr. C, Diener. 
The Permocarboniferous Fauna of Chitichun No. 1 : Vol. I, pt. 3 (1897), pp. 105, pis, 13, by 
Dr. C. Diener. 

The Permian Fossils of the Productus Shales of Kumaon and Garhwal : Vol. 1, pt, 4 (1897), 
pp. 54, pis. 3, by Dr. C« Diener. 

The Permian Fossils of the Central Himalayas : Vol. I, pt. 5 (1903), pp. 204, pis. 10, by Dr. C. 

Diener. 

The Cephalopoda of the Lower Trios : Vol. II, pt. 1 ( 1897), pp. 182, pis. 23, by Dr. 0. Diener. 
4Phe Cephalopoda, of the Muschelkalk : Vol. II, pt. 2 (1895), pp. 118, pis. 31, by Dr. C. Diener. 
Upper Triflsslc Cephalopoda Faunae of the Himalaya : Vol. Ill, pt. 1 (1899), pp. 157, pie. 22, by 
Dr. E. yon Moksisovioa. 

Trias Brachiopoda end Lamellibranchiata : Vol. Ill, pt. 2 (1899), pp. 76, pis. 12 (2 double), 
' by Alexander Bittner. 
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The Fauna of the Spiti Shales : Vol. IV. Cephalopoda : Fasc. 1 (1903), pp. 133, pis. 18 ; Vase. 
2 (1910), pp, 133-306, pis. 47 (2 double) ; Fast. 3 (1910), pp. 307-395, pis. 32; by Dr. V. 
Uhlfa. LamoUibranchmta and Gastropoda : Fasc. 4 (1913), pp. 397-456, pis. 7 ; by Dr. 
K. Holdhaus. Additional Notes on the Fauna of the Spiti Shales : Fasc. 5 (1914), pp. 
457-511, pis. 4 ; by Mist Paula Steiger, Ph.D. 
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I.— INTRODUCTION. 


By kind permission of the Director, Geological Survey of India, 
the first eleven stones of the Perpeti meteoric shower received by 
this Department were exhibited by the author 
Previous notices. at the monthly meeting of the Asiatic Society 

( 123 ) B 
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of Bengal held in Calcutta on the 5th August, 1935. 1 Three 
additional stones of the same shower, received later, were exhibited 
at the Asiatic Society of Bengal on the 2nd September, 1935, 2 
Copies of the notes describing the exhibits appeared in Science and 
Culture . 3 

The shower occurred in the night of the 14th May, .1935, at 
about 11 p.m. The attention of the Geological Survey of India 
was first drawn to the fall by Mr. P. C. Roy, 
Bawr Paifika ' Alw,lda Assistant Curator, who made the following 
translation of the account of it published in 
the Calcutta edition of the 25th May, 1935, of the vernacular news- 
paper Anunda Bazar Patrika : - 

‘ On the If 1st Buisakh last’ (14th May, J 033) ‘at 11 r.M., an unusual scene 
was witnessed in a south-westerly direction at different places under the police 
stations Chandina, Kaehua an^ Hajiganj in the Tippora district, Bengal. Innum- 
erable meteorites fell at Pilgiri, Bhftteswar, Pcrpeti, etc., under police station 
Chandina. The outer colour of the stones is black while the inner is white. The 
meteorites are all of different shapes and sizes. Their weight varies from 2 tolas 
to 15 seers. Fortunately there were no casualties from the fall.’ 


A letter was then issued by the Geological Survey of India on 
the 31st May, 1935, to the District Magistrate of Tippera, Comilla 
(copies being sent at the same time to the police 
Magistrate? TCppcra? * officers of Chandina, Kaehua and Hajiganj 
police stations), enclosing a copy of this transla- 
tion and requesting him kindly to obtain as complete information 
as possible regarding the fall and to send the stones to this Depart- 
ment. 

Mr. E. W. Holland, 1.0. S., the District Magistrate of Tippera, 
Comilla, obtained and sent to the Geological Survey of India on 

Stones recovered from 29t ^ J line > 1935, eleven specimens, compris- 
vlllages under Chandina ing nine separate stones and two pieces of a tenth 
police station. stone, which were stated to have fallen and 

been recovered from villages under the jurisdiction of the Chandina 


1 Advance Pro and No t. As. Hoc. Seng., II, No. 5, up. 05-68, (1035). 

s Op. cii., No. 6, pp. 77-79, (1936). 

* Science and Culture, No. 4, p. 194, (1935) ; No. 6, p. 280, (1935). The author 
was not responsible for the filial paragraph in the latter reference concerning a mete- 
oric shower near Comilla. Also Current Science, IV. No. 2. p. 120, (1935). 
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police station. When unpacked, these specimens were registered as 
Stone, Nos. 298 A-K in the meteorite collections of the Geological 
Survey of India. Several labels in Bengali were pasted on their 
surfaces, but most were illegible. Stone 298 D, however, was staled 
to be ‘found by Amir-uddin at 11 .\.m. on Wednesday the 16th 
May on the west of Kula Netra’s field \ The only other legible 
label was on 298 G which was 4 found in a box in the possession of 
Ali Hamid ’. 


Meanwhile the officer in charge of llajiganj police station sent 
in a report on the 6tli June ; and on the 23rd July, 1935, the District 
.. , Magistrate forwarded reports from the police 

1 officers at Chandina and Kachua, the Sub- 

divisional Officer of Chandpur and the Ilajiganj rirele Officer. 
From these reports it appeared that there were possibly stones 
which had fallen in villages under the jurisdiction of the Kachua 
police station which had not yet been sent to Comilla for despatch 
to Calcutta. Accordingly a further communication was made to 
the District Magistrate of Tippera on the 31st July, 1935. 


4lll . , A brief general note on the t’urpati Bhen- 

Stfltcsmau rtpoi i. , ° i ■ ni±, .... r 

omenon appeared in the Calcutta edition of 

the Statesman newspaper of the 3rd July, 1935. 

On the 14th August, 1935, a parcel containing three stone meteor- 
ites, recovered from villages under the jurisdiction of Kachua 

Stones recovered from P olice station, was received by the Geological 
villages under Kachua Survey of India from the District Magistrate, 
police station. Tippera, On the largest stone, 298 L, was a 

label dated the 18th June, 1935, stating that it fell ‘ on the eastern 
side of the house of Raj job Ali, son of Omar Ali, in a jute field in 
the village of Chandini. He heard a loud noise and went out and 
after searching he found this stone. He came today with Chaukidar 
8/6 Radlia Charan Das to the police station * (Kachua). The middle 
stone, 298 M, had a label of the same date to the effect that it was 
found * in the village Bargi on the. western side of Madhu Mia’s house 
in a paddy field. It was brought to the police station* by the 
same Chaukidar. The smallest stone, 298 N, fell ‘ in the courtyard 
of Sailen Das, son of Sambhu Nath Das, in the village of Naula, 
and was forwarded by Chaukidar 7/4 Dwarika Nath Sial 9 to tho 
JIachua police station on the 18th June, 1935. 
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The total weight of all specimens recovered was 23,474-18 grama 
on their receipt by the Geological Survey of 
Total weight. India. The weights of the individual stoneB 

are as follows 


298 A 
B 
C 
l> 
E 
V 
O 
If 
X 
J 
K 
L 
M 
N 


0, 889-85 gr 
4,901*05 
2.071-40 
2,250-55 
1,905-45 
1,287-05 
024-2542 
595-9844 
403-7452 
245-2913 
88-0475 1 
1,120-20 
343-8720 
01-5323 


Specific gravity 3-552. 

3-556. 

(Slides 23884, 23885, 23886.) 


Total Weight 23,474-18 


With the exception of the Merua meteorite 2 , with a total weight 
of 71,400 grams for five pieces, the Kuttippuram meteorite 3 -weighing 
38,437 grams, and the. Patwar meteorite totalling 37,353 grams, 

which lias been described by the author in a separate paper, the 
total weight, of all specimens of the lYipeti meteorite exceeds that 
of any Indian meteorite in the possession of the Geological Survey 
of India. The Karkh fall* totalled 21,734 grams. 

The thanks of the Geological Survey are thus due to the various 
police and district officers, and especially to E. W. Holland, Esq., 

. , ( . A 1.0.8. , the District Magistrate of Tiiipera, for 

Acknowledgment. ... c , ~ . . , , . . “ . 

their successful efforts in obtaining the stones 

of this Perpcti shower, which form an excellent addition to the 

collections in the Indian Museum. 


II. -CIRCUMSTANCES OF THE FALL. 

Details. 

* AnamJa Bazar The Ananda Bazar Patrilcu report quoted oil 
Pa<nka '• page 124 mentioned the phenomena of fall as 

having been witnessed in a south-west direction. 


1 Now weigh* 35-7284 grams (see. page 134). Additional fragments of this piece 
298 K are preserved in a small glass tube. 

*<L II. Tipper, I tec. Oeol. Surv. lnd. f LVI, p. 347, (1926). 

3 3. Coggin Brown, op. cit., XLV, p. 211, (1915), 

1 L, L, Termor, op. cit., XXXV, p. 85, (1907). 
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Hajiganj police officer. 


The officer in charge of the Hajiganj police 
station reported : — 


4 1 have the honour to report that at the time noted above, ' (11 r.M. on the 
14th May, 1935) ‘many people of Hajiganj saw a very brilliant light in tho sky 
passing from south -'west t-o north-east. No meteorite fell in this jurisdiction. 
1 hear that hard, stone-like substances fell in the ground at and near about Pilgiri 
village. Three high sounds like those of bombs were also heard at that time’. 


„ _ M „ f Mr. J. N. Chakraborty, Sub- Inspector ot 

Mr. J. N. Chakraborty. r 7jr 1 J r . .. , 

police m charge of Kacluia police station, wrote 

oil the 21st June, 1935, that: — 


4 on enquiry it wus learnt that 3 (three) meteorites of different 

weight fell on the places noted below in this P. 8. Ehka 1 * * 4 * which have all been taken 
charge of by mo on IKth .June, 1935, and kept in this 1\ S. inallham a 
awaiting orders for their disposal. 

(1) One meteorite fell on tho night of 31st, May, 193f/\ at. Ullage Changini to the 
east of Rajabali's house in the field. It weighs lj seers. 1 

(2) Tho 2nd one, which weighs G chntaks 6 , fell at village Bara para to the west 
of Madhu Babu’s house in the field on tlie same night. 

(3) The 3rd one, weighing one chutak®, fell in the*, yard of one Kailash Ch. Dus 
of Naula on the very night.' 

These three specimens are undoubtedly 298 L, M and N mentioned 
on page J25 as being labelled to the effect that they w ere picked up 
in the villages Cljangini, JBargi and Naula, respectively. 

Mr. Chakraborty added that 

•there was thunder first, then the sky appeared to be lighted. Then there was 
3 or 4 roaring sounds which were followed by the fall of the meteorite. A light 
appeared to havo run from west to cast in tho sky. As for the direction of the 
fall, nothing could be said.’ 

The recovered pieces were cold when collected and there was no 
characteristic smell in the neighbourhood. Only one piece fell at 
each locality. 

It will be remembered, however, that according to the label on 
the stone (298 L) that fell at Changing Rajjob AH recovered this 
on the night of the shower; but no mention was made of whether 
or not the stone was cold when he picked it up. 


1 Subdivision^ area. 

* Store. 

• Really the 14th May, 1935, or the 31st Baiaakh. 

4 2£ pounds. 

4 12 ounces. 

4 2 ounces. 
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Babu Harendra Mohan Naha, Sub-Inspector of police in charge 
of Chandina police station, stated that about 11 P.M. on the 14th 
May, 1035, ten meteorites fell in different vil- 
Babu Harendra j.^g \ n the fields and houses of persons of 
4 Union No. XIV (Adda) ’ under Chandina 
police station, bight phenomena accompanied the fall which ap- 
peared to take place in the south-west ‘ corner \ The meteorites 
were recovered the following morning and were then cold. There 
was no characteristic smell and only one stone fell in each locality. 
These ten meteorites were those numbered 298 A-K. 

Mr. S. Ahmed, Circle Officer of Hajiganj, stated that the meteo- 
rites fell in many places under the jurisdiction of Chandina police 
s Mimed station and in the villages Krishnapur and 
Changini under Kachua police station. A 
strong light ‘like a search light* accompanied the fall which was 
in the north-east part <rf the police subdivision. When recovered 
the following morning, the meteorites were cold and 4 there was no 
smell received by the neighbouring houses’. 


Conclusions. 

for all stones, there is no information avail- 
j, a rill n % d eju h ^ ° U Able a s to the depth to which they penetrated 
on reaching the earth. 

Though the recovery of stones from this meteoric shower of the 
14th May. 1935, has been surprisingly good, the total weight being 

Scarcity of precise n ^ n0Bt 23,500 grams, ,yet disappointment must 
information regarding be felt at the lack of precise information as 
stoii^ ,StrihUtl n ,I,C ^he distribution of the individual stones. 

In this sense, the .Perpeti meteoric shower 
compares unfavourably with the Dokachi meteoric shower of the 
22nd October, 1903, described by Sir I^ewis Fermor 1 , though the 
weight recovered then was much less than in the present shower. 

Text- fig. 1 shows the distribution of the villages from which 
stones are. reported to have been collected ; but it may be noted 
here that 298 M is said to have come both from Bargi and also from 
Barapara. These two villages, together with Naula and Changini, 
are under the jurisdiction of Kachua police station. The other 


1 far. aval. Surv. Irtd., XXXV, pp. 68-7H, (1907) 
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villages — Perpeti (23° 19' : 91° O') 1 , which gives its name to the 
shower, Pilgiri 2 , Bhatcswar and Krishnapur — are under the jurisdic- 
tion of Chandina police station. 



Fig. 1. — Sketch map showing villages (underlined) from which stones of tho Perpeti 

meteoric shower were recovered. 


The total weight recovered from the Kacliua police subdivision 
is 1,531*604 grams, the largest piece, 298 L, weighing 1,126*20 
Greatest weight re- g rams > being recovered from Changini. In the 
covered from ' north- Chandina police subdivision to the north-east, 
eastern villages. 21,942*57 grams were recovered, the largest 

piece, 298 A, weighing 6,869*85 grams and no fewer than six spec- 
imens exceeding the weight of the largo piece at Changini. 


1 Tho large village Perpeti occurs mainly just inside tho one-inch sheet 79 M/3, 
(1933 edition), but it extends on to the adjoining one-inch sheet 791/15 (1923 edition). 
On this latter sheet, about half a mile to the south-west, a small village named Herpeti 
iB shown ; this village Herpeti is shown on tho quarter- inch map 791 (1920 edition), 
but there is no modem edition of the adjoining sheet 79 M. 

• Not to be confused with Palgiri, some 2J miles to tho W. S. W. 
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All reports agree in stating that the light appeared in tlie south- 
west and so it appeals almost certain that the apparent direction 
of movement of the original primitive meteor- 

Directlon of move- - ]U was from south-west, to north-east ; the 
meat of primitive mefeo- 1 

rite and of resultant resultant shower of stones on the disruption 
t^nortli^easf soulh “ wcst of the parent meteorite, on encountering the 
earth’s atmosphere, continued in this general 
direction. All the villages named above are included in a rect- 
angular area five miles long by three miles wide, the supposed 
direction of flight (south-west to north-east) being in the direct- 
ion of the shorter side. 


In the case of the J)okachi shower, Sir Lewis Permor was able 
to show conclusively that the larger stones travelled further in the 
original direction of motion of the primitive 
[) oka o wc r. *' th meteor, their greater mass, and consequent 

greater * momentum, rendering them better able 
to overcome the resistance of the atmosphere. With the Perpeti 
shower this seems generally true, as the greater mass of stones 
fell in the Chandina police subdivision to the north-east. In the 
Dokachi shower, however, a rectangular area embracing localities 
from which stones were recovered had its elongation in the direction 
of flight, the reverse ease to that found in tlie Perpeti shower. 


As will be seen in the general description of the stones, with 
only one exception in the case of 298 L, all specimens are alike in 
not showing secondary crusts due to the fur- 
8econdary n crus| an,ple ° f ther disruption of the stones produced by the 
break-up of the parent meteor. They show a 
uniform, thin, dark crust with very similar characteristics in all 
cases. Most of the specimens appear to be more or less completely 
crust-covered and do not seem to have lost very much material by 
human agency, except in the case of 298 A, 298 B, D, E, G, I and 
N are particularly good examples of crust-covered stones. It would 
appear, therefore, that all the stones had a nearly uniform period 
of flight through the atmosphere. 

The stone 298 L is interesting in being the sole stone on which 
secondary crusts have been developed. These seem of equal thick- 
ness and would seem to indicate that this stone was disrupted once 
after it was bom of the parent meteorite. 
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A system of immature flow lines is weakly 
Flow line?. developed on the side of 298 N forming Plate 
12, figure 7. 


III.— GENERAL DESCRIPTION OF THE STONES. 

The largest stone, 298 A, weighing 6,869-86 grams, is far from 
complete, one side being a fracture surface, approximately six 
inches by five inches, made by human agency 
after its fall to the earth. This fracture surface 
must have been moistened, for the nickel-iron and troilite have since 
rusted and the formerly light-coloured surface 1ms been darkened. 
Possibly a piece weighing some two to three kilograms was broken 
off from 298 A and retained locally. 

Hie stone is now roughly tetrahedral or arrow-headed in shape, 
the lougest .sides being about nine inches in length. It is posssible, 
also, that the whole stone was originally arrow-headed in shape 
and that the fragment broken off is of no great size. If so, the 
stone’s pointed end, opposite from the fracture surface, was directed 
in its line of motion through the atmosphere. 

Plate 2, figures 1 and 2, and Plate 3, figure 1, show the crustal 
areas of the stone. No definite flow lines can be observed, but that 
side seen in Plate 2, figure 1, shows numerous elongated depressions, 
some of which arc compound in form and as much as two inches 
in length. The crust is generally thin (less than 0*5 mm.) aud 
grey-black in colour, but occasionally shows jet-black, somewhat 
glazed, oval-shaped m irks which appear to represent the location of 
exceptionally fusible constituents in the surface of the stone. Small 
excrescences indicate the presence of the relatively refractory nickel- 
iron (see Plate 2, figure 1). The general characters of the crust 
of this and the other stories are, compatible with the view that 
since the disruption of the parent meteorite there has been but 
sudden, brief heating. 

Stone 298 B, which weighed 4,901*05 grams when received, has 
somewhat the appearance of a truncated spheroid, one side of which 
is slightly flattened. Its height is about five 
2WB. inches. One can imagine its rounded surface, 

which is well seen in Plate 4, figure 1, being pointed towards its 
direction of motion, the heat generated by its passage through the 
atmosphere being sufficient to abrade the corners of the original 
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fragment to a more rounded form. 1 The flattened base of the 
stone, which is roughly about five inches square (Plate 3, figure 2), 
shows numerous minor shallow depressions, a few of which, however, 
are of considerable depth. 

It is thought that the shape of the spheroidal part of this stone 
298 B has not been greatly altered by the removal of the crust, 
which was effected either by accident or design by human or mechan- 
ical agencies. The scratchings and excavations of the more in- 
quisitive of those who found the specimen are plainly seen in the 
hand specimen and may be noted in the upper part of Plate 4, 
figure 1. 

This stone has a very thin crust with the same characters as 
described for 298 A. The crustless areas have not rusted as much 
as those of that stone. 

Stone 298 C weighed 2,671*40 grams when received. Its shape 
calls for no particular comment ; its greatest diagonal is about 
six inches. It is not completely covered with 
crust, as about some 400 grams, possibly, have 
been broken off by human agency from the two large crustless areas 
shown well in Plate 5, figure 2. Plate 5, figure 1, shows a peculiar, 
tongue-shaped area of dull-glazed, black crust which is probably 
the result of fusion of a relatively large mass of more easily fusible 
material such as troilitc. Plate 5, figure 3, shows the very irregular 
nature of certain faces of 298 0, the surface being pitted with many 
depressions. 

Stone 298 D, which weighed 2,350*35 grams on receipt, is an 
almost complete specimen with just a few grams weight chipped 
off the corner shown in Plate 6, figure 4. Its 
crust is slightly darker in colour than in the 
majority of the other stones, but it otherwise possesses their 
general characteristics. Besides the above figure, it is depicted in 
Plate 6, figures 1-3. It is somewhat trigonal in its upper part and 
its greatest length is about 5J- inches. 

The specific gravity of this stone was found to be 3*552. 

Stone 298 E is also an almost complete specimen, only a few 
grams weight of crust having been removed before it was received 

1 {Should its original form have boon conical, the subsequent action of the atmo- 
sphere would tend simply to preserve this form. See Schlichter, Ged. Soe . Amer. § Bull. 
14, pp. 112-110, (1903). 



Part 1] 


Coulson : Perpeti Meteoric Shower . 


138 


2i) ^ E by the Geological Survey of India ; its weight 

on arrival was 1905'45 grams. Its longest 
diagonal is about six inches. Four views of its crust are shown 
in Plate 7. They call for no special comment. 

Stone 298 F, which weighed 1287*05 grams on receipt, has 
probably suffered the loss by human or other agency of some 200 
F grams weight. It is a fairly complete spec- 

imen ; its longest diagonal is about 5| inches. 
Its shape, as seen in Plate 8, calls for no comment except that some 
of its faces show numerous irregular minor depressions (see figures 
1 and 3). 

Stone 298 G, which weighed 624*3542 grams on receipt, is an 
almost complete specimen, somewhat similar in shape to the smaller 
stone 298 I. Its width (2£ inches) is almost 
double its thickness (l£ inches), while its great- 
est length is about inches. It is depicted in Plate 9, its largest 
faces forming figures 3 and 4. 

The specific gravity of 298 G is 3*556. 

Stone 298 H is rather weathered on its crustless areas, the extent 
and nature of which seem to indicate that a fair amount of the 
^ H stone has been broken off. Its weight when 

received was 595*9844 grams. Two views of 
this stone are given iu Plate 10, figures 1 and 2. It is of no parti- 
cular shape, its longest diagonal being about three inches. 

The somewhat rectangular stone 298 I weighed 403*7452 grams 
when received ; it is a particularly fine specimen save for the absence 
^ j of some very minor chipped areas of crust. 

It is roughly 3 X 2 X 1| inches in dimensions 
and is shown in Plate 10, figures 2-5. 

Stone 298 K was originally part of 298 J, from which it must 
have been broken off by human agency. The latter stone weighed 
215*2913 grams and the former, 298 K, 88*0475 
29 11141 * grams on receipt. Stone 298 K had three 

flections made from it and also part of it was used for a bulk 
chemical analysis by Mr. P. C. Roy without separation into attract- 
ed and unattracted portions. Its weight when photographed was 
76*3815 grams. Later more fresh, crustless material was broken from 
298 K for analyses of the attracted and unattracted portions by 
Mr. Roy and by Dr. E. Spencer and Mr. K. B. Sen and the stone 
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now weighs 35*7284 grams. Fragments of this piece are also pre- 
served in a small glass tube. 

The parent stone of these fragments 298 J and K was rectangular 
in shape and about 3 X 2| X 1J- inches in dimensions. Certain 
of its faces show numerous shallow depressions which are seen in 
the various views forming Plate 11. The stones have a white, 
rather friable mass. Nickel-iron and troilite show up well on the 
fractured surfaces. 

Stone 298 L, recovered from Changini village, is perhaps the 
most interesting specimen of the shower. It weighed 1,126*20 
^ gTams when received and its longest diagonal 

is about 4 J inches. Three of its faces are 
covered with the usual, relatively smooth, thin crust characteristic 
of the other stones of this shower. One face is a fracture surface 
on which the liickel-i^m has rusted considerably ; it is probably 
due to human agency and it is not possible to estimate accurately 
the amount so broken off. The other two faces are coated with 
what appears to be a secondary crust, due to the exposure to the 
atmosphere of fresh fracture surfaces developed when a later dis- 
ruption in the atmosphere broke off pieces of the stone. Very 
imperfect fusion appears to have taken place on these surfaces and 
the resultant coarse, black, rough crust is depicted in Plate 12, 
figure 2. It shows up well in contrast with the usual crust and is 
about 2 } inches by two inches on both faces. 

Stone 298 M weighed 343*8720 grams when received. It is not 
a complete specimen but probably only about 100 grams have 
been broken off. Unfortunately those respons- 
ible for the despatch of the stone have been 
rather liberal with the gum that stuck the explanatory label to 
its surface. Neither its shape nor its crust call for particular com- 
ment. Its greatest diagonal is about 3£ inches. It is depicted in 
Plate 12, figures 3-5. 

Stone 298 N, which weighed 61*6323 grams on receipt, is the 
almost complete crust-covered little specimen seen in Plate 12, 
figures 6 and 7. It is about two inches in 
length by one inch square in lateral dimensions. 
It is interesting in being the sole stone on which flow lines can 
be discerned, there being a poorly developed system of such lines 
on the side of the stone shown in Plate 12, figure 7* 


298 M. 


298 N. 



Pare 2.] 


Coulson : Perpeti Meteoric Shower. 


IV.— MICROSCOPICAL EXAMINATION. 


NickeMron. 


Troilite. 


Thin sections of the stone 298 K, Nos. 23884-23886 in the collect- 
ions of the Geological Snivev of India, show 
rw i on i , that the meteorite has few, chiefly white, 

chondri. It is not veined. 

There is in the sections a fair amount of nickel-iron, which is 
steel-grey by reflected light and occurs in shapeless masses, some- 

Nlcke! iron times with a tendency to spheroidal form. 

According to the analysis, the meteorite con- 
tains 8-24 per nickel-iron with Fe : Ni = 6 : 1 approximately. 

Troilite (pyrrhotite) is present to about an equal extent to 
^ nickel-iron (6*10 per cent.). It likewise occurs 

in shapeless masses and grains and appears 
various shades of bronze by reflected light. It is frequently inter- 
grown with the niclcel-iron. 

Both the nickel-iron and the troilite are opaque by transmitted 
light. By reflected light, however, as noted above, their appearance 
is very dissimilar. There is another mineral 
Magnetite. present in fair amount which is also black 

by transmitted light ; by reflected light, however, it is also black 
and shows up well in contrast with the nickel-iron and troilite. 

Sometimes this black mineral is dull ; but generally it has a some- 

what metallic appearance and is almost certainly magnetite, very 
finely crystalline. This is also borne out by the relatively large 
percentage of Fc 2 0 3 (4-21) in the bulk analysis, which gives rise 
to 6-12 per cent, of magnetite in the calculated composition. 

It will also be remembered that Farrington 1 has shown that 

the crust formed on the surface of iron meteorites in passing through 
the air has the composition of magnetite. Magnetite has also been 
formed in the crust of this Perpeti stone meteorite by the oxidat- 
ion of nickel-iron and troilite. 

A few flakes of a reddish, transparent, isotropic mineral are 

probably chromite. Also some of the opaque, 
Chromite. black mineral is probably chromite. The chem- 

ical analysis shows 0-65 per cent. Cr a 0 3 . 

The commonest silicate mineral is perhaps olivine, which occurs 
frequently as hypidiomorphic crystals, sometimes simply twinned, 


Chromite. 


1 Pvb . Field Mus., Geol. Ssr., Ill, p. 170, (1910). 
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Olivine, 


Clinoeiufatlte. 


Knslaiile. 


grains, granular aggregates, and as lamelte in 
chondri intergrown with glass and with clino- 
enstatitc. Sometimes tbe olivine crystals are surrounded by enstatite. 

Clinoenstatito appears as grains and as crystals as well as in 
lamella) in cliondri intergrown with olivine and less commonly 
with enstatite. It is marked chiefly by its 
oblique extinction. In slide 23885, large crystals 
of clinoenstatito are arranged around a large central olivine crystal. 

Enstatite is present in the form of small 
and large crystals and as lamella) in chondri. 
Some of it at least appears to be negative in optical character. 1 

A colourless mineral with high refractive index, very low polarisat- 
ion colours (greys), an occasional cleavage with straight extinction 
but more commonly uncleavcd. occurs in the 
sections. It lias a triangular outline in one 
example (23886 ; Plate 13, figure 3), but usually (23884, 23885, 
23886) it is most irregflar in outline. Sometimes it is practically 
isotropic. The optical character of the mineral is indefinite ; it is 
possibly biaxial. Its appearance, however, in certain sections is 
strongly reminiscent of apatite, which though a rare constituent, 
has been recorded from the Kodaikanal and Angra dos Reis meteor- 
ites. The percentage of P 2 O c (0-27) present in the chemical 
unalysis (see page 139) is compatible with the view that the mineral 
in question is apatite. The phosphorus was found only in the 
unattracted material and so has not been attributed to schreibersite. 
It is interesting, however, to note that Farrington’ mentions the 
occurrence of a colourless mineral of irregular outlines, which is 
weakly birefringent, biaxial, and probably positive, that has been 
ascribed by Merrill 3 to francolite (which is negative). According 
to E. S. Larsen 4 , this mineral has the composition : — 

10 CaO. 3 P 2 0 6 . CO a . CaFo.HoO. 

A little oligoclas© felspar (23886), its twin** 
ning lamellae having almost straight extinction, 
was noted. The percentage of alumina (1*35) in the bulk analysis 
is very small. 

Glass is not a common constituent of this 
Perpcti meteorite, but can be seen intergrown 

1 J. P. Idding», ‘ Rook Minerals’, New York, p. 303, (1011). 
a * Meteorites *, Chicago, "p. 168, (1910). 

* O- I*- Merrill, Mem. Nat. Acad. Set. Wash., XIV, No. 1, p. 23, (1916), 

1 V- s. Ueot. Sure., Boll. 848, p. 170, (1934). 


Felspar. 


Glass. 
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with lamelho of olivine in chondri, and in small, separate, isolated 


Oldhunilte. 


Oldhamite, the soluble sulphide of lime, was not recognised 
under the microscope ; even if originally pre- 
sent, it would have been removed from the 
thin section in its preparation. Its presence in the Perpeti meteorite 
was proved by chemical tests. 1 


V. CHEMICAL ANALYSIS. 

Preliminary analyses on attracted and unattracted portions of 
a sample of the Perpeti meteorite were kindly made by Mr. P. 0. 

Roy, Assistant Curator ; but as the insolubles 
Analyse* by Mr, P. C. G f the attracted were not added in the correct 
wy ‘ proportion to the unattracted, the results are 

not given. They were very useful, however, in serving as a guide 
to the later analyses, given below, by Messrs. Spencer and Sen. 
Mr. Roy also almost completed a bulk analysis without separation 
into attracted and unattractcd parts. 

I am greatly indebted to Dr. E. Spencer and Mr. K. B. Sen 

Analyses by I)r. B. for an aiial }’ sis of P iirfc of 298 K, a specimen 
Spencer and Mr. K. B. of the Perpeti meteorite, carried out in Messrs. 
Sen ’ Bird and Co.’s Research Laboratories in Cal- 

cutta under their supervision. Dr. Spencer has kindly submitted the 
following note upon the results obtained:-- 

* The method of analysis followed in tho first estimation was the same as that 
described by (I. T. Prior. 2 By this method the magnetic portion is first separated 
from tho powdered material and the whole of the magnetic portion is treated with 
hydrochloric acid of 1*06 specific gravity with a few corns, of nitric acid. This 
removes tho iron-nickel alloy, together with tho olivine and other minerals soluble 
in the acid mixture. Tho soluble portion is examined separately and tho insolublo 
residue is added to the original noil-magnetic portion which is then taken as a 
combined sample for analysis by the usual methods of rock analysis. 

Sulphur was determined on a fresh sample of the meteorito using the method 
described by Ennos a , an absorption flask being used to trap the traces of sulph- 
uretted hydrogen which escape from this sample on treatment with acid oven in 
the presence of bromine. 

A check estimation. of tho amount of free nickel-iron and troilitc was also car- 
ried out by the method described by M. H. Hey 4 , using dry chlorine and volatilis- 
ing the iron, sulphur and a portion of tho phosphorus. Tho residue from this estim- 
ation was again used to check the remaining constituents. 

1 G. P. Merrill, loc. c it,, p. 25. 

* Min. Mag., XYII, pp. n-30, (1813) ; pp. 133-133, (1314). 

>Op. eU., XIX, pp. 326-327, (1922). 

* Op. «•*., XXllt pp. 48-60, (1934), 
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Although in tho first estimation l>y Prior’s method, the basic acetate method 
of separating the iron was employed, it was found in tho check tests that the ordin- 
ary routine steel-works methods of estimating the various constituents (in which 
the iron is cither kept in solution with tartaric acid or with acetic acid) gave satis- 
factory results. AVe see no reason why tho very tedious basio acotato separation 1 
should be insisted upon, except w here the quantity of material available for anal- 
ysis iH very .small. 

Tho steel- works methods are not only much more rapid, but in our opinion 
more reliable, the basic acetate method, unless very carefully carried out, being 
liabl ■ t o very serious errors.’ 

The weights taken in the attracted and unattracted portions 
were as follows : — 

Attracted . 1*2055 grama. 

Unattroctcd . 7*4775 grams. 


Analysis of tho attracted portion. 


Fe . 

. 


• Per cent. 
50-74 

Ni . 



8-57 

Co . 



0*30 

SiO a . 



8-25 

FeO . 



418 

CaO . 



0-70 

MgO . 



li-47 

fFo . 



0-87 

FoS { 

Is . 



1-52 

Insolubles . 


• 

18-79 


Total 

100-48 


Analysis of the unattracted portion plus 
tho insolubles from tho attracted portion. 


Por cent. 


SiO, 





• 

42-77 

TiO a 






0-18 

ai-() 3 






1-53 

Fe a 0 3 






4-74 

Cr g Oj 






0-73 

FeO 






11-97 

MnO 






0-30 

CaO 






2-00 

MgO 






27-30 

Na 4 0 






1-32 

K a O 






0-16 

*=o 8 






0-30 

1 

fi’e 





4-13 

FeS 4 

Is 





2-38 

1 

f Ca 




• 

0-09 

CaS <j 

Is 

• 

. 

. 

• 

0-07 




Total 

# 

99-95 


1 See also M. H. Hey, op. cit , XXIII, pp. 12-1% (1034). 
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Bulk analysis The foUowiag 1& the bulk analysis calculated 

from the foregoing analyses of the attracted 
and unattracted portions : — 


Bulk analysis. 

Atomic and 
molecular 
ratios. 








Per cent. 


Fc 







7*01 

0-1252 

Ni 







MS 

0-0200 

Co 







005 

0*0008 

fFe 







3-88 

00693 

FeS < 









Is 







2*22 

0-0694 

SiO. . 







3900 

0*6515 

TiOjj . 







016 

0*0020 

A1.0, . 







1*35 

0*0132 

Fe 2 0 3 







421 

0-0263 

Cr t O, 







0*63 

0*0043 

FoO . 







11* 19 

0-1554 

MnO . 







0*27 

0*0038 

CaO . 







1*88 

0*0336 

MgO . 







2511 

0*0278 

Na,0 . 







M7 

0*0189 

K 3 0 . 







. 0*14 

0-0015 

\\ 0 , . 







0*27 

0-0019 

fCa 







0*08 

0-0020 

CaS < 









Is 

• 

• 

* 

• 

• 

• 

0-00 

0*0019 






Total 

. 99-97 



An analysis of the portion of the unattracted 
Composition of the pfotf insolubles soluble in hydrochloric acid gave 
olivine. the following results : - 









Molecular 

ratios. 

SiO* . 






Per rent. 
20-95 

0-3492 

FeO . 






11*97 

0*1662 

MgO . 






18*30 

0*4575 

CaO . 






0:33 

0*0062 

Fo,S, etc. 






0*65 


Insolubles . 






42-00 






Total 

100-22 



From the percentages of FeO, MgO and Si0 2 in the above 
analysis, the composition of the olivine approximates to 3 Mg 2 8i0 4 . 
Fe^SiO*. 
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Mineral composition The mineral composition of the Perpeti 
calculated from the hulk meteorite as calculated from the bulk analysis 
analysis. given on page 139 ancl from the known compos- 

ition of the olivine (3Mg 2 Si0 4 . Fe 2 Si0 4 ) is as follows : — 


Ratios. 



Percentages. 


1252 Fe . 


• 

7*01*' 



200 Ni . 

e 

• e 

1*18 

» 8*24 

Nickel-iron. 

8 Co 

e 

• • 

0*05 _ 



593 Fe . 

e 

e • 

3*88*1 

6*10 

Troilite. 

694 S 

a 

• V 

2*22 J 



20 Ca . 

• 

• 

0-081 

0*14 

Oldkamito. 

10 S 

e 

• « 

o-oej 



43 FeO.Cr.O, • 

a 

* • 

• 

0*06 

Chromite. 

263 FeO.Fe.Og • 

• 

• 

• 

6*12 

Magnetite. 

20 FeO.TiO, 

a 

. 

# 

0*30 

Ilmenite. 1 

19 3 CagP.O4.CaO 

• 

• • 

e 

1*33 

Apatite. 

117 Na.O.Al.Og.6 8iO, 

m 


e-w'i 

l* 6*96 

Felspar. 

16 K.O.Al.Og.6 SiO, 


a a 

0*83 J 

1 

611 Fe. Si0 4 • 

• 


10*42] 

L 31*90 

Olivine. 

1534 Mg. Si0 4 . 

e 


21*48 J 

1 


206 Fe SiO. • • 

a 

« 

2*72' 



3210 Mg SiO. . 

• 


32*10 

- 37*01 

Enstatite 

148 Ca SiO. . . 

• 

• • 

1*69 


clinoenstatite, 

38 Mn SiO. • • 

e 

• • 

0*50 



72 Na. SiO, . 

• 

• • 

• 

• 0*88 

? Pyroxene. 


Total 99*94 


1 The titapia has been ascribed to ilmenite though it may be in the oUnoentfatite. 
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Tlie Perpeti fall has been classified as a 

i»5l aS n fi<a « tio11 accorJ ‘ white chondrite, Cw, in Brezina’s classifica- 
ing to orezitia, . , 

lion — white, rather friable raasa with scarce, 
mostly white chondrules 

In Prior’s classification of meteorites 2 , the Perpeti fall belongs 
to the Baroti and Soko-Banja types, hypersthene-olivine-chondrites, 
wherein the ratio Fe : Ni varies from about 
liifi to* Prior i0 " ac<#rd ” 7 to 3 : 1 and the percentage of nickel-iron 
is generally less than 10. In the Perpeti fall, 
the ratio Fe : Ni = 6 : 1 and the total percentage of nickel-iron 
= 8-24 per cent. The ratio Mg 0 : Fe 0 in the olivine = 3:1. 


VII — DISPOSAL OF THE SPECIMENS. 

Stone 298 F, weighing 1,287-05 grams, will be presented in 
exchange to the British Museum, Natural History, South Kensington. 

Stone 298 M, weighing 343-8720 grams, will 
be presented in exchange to the National 
Museum of Natural History, Paris. Plaster casts of both stones 
will be retained by the Geological Survey of India. The remaining 
stones of this important shower will be retained in the collections 
of the Geological Survey of India in the Indian Museum, Calcutta. 


VIII. -EXPLANATION OF PLATES. 

Plate 2, Fig. 1. — Side of 298 A, showing the arrow-bended form of the stone. 

Fig. 2. — Adjacent side of 298 A, showing numerous shallow depressions, 
sometimes compound in nature. 

Plate 3, Fig. 1. — Side of 298 A, opposite to that shown in Plate 1, figure 2. 

MO. 2.— Truncated base of 298 B, with numerous small depressions. Tho 

crustless areas shown in this and succeeding views of this stone 
were probably covered with crust which has since been removed 
either by accident or design. 

Plate 4, Fia. 1. — Top and lateral view of the spheroidal part of 298 ti, showing a 
compound system of relatively deep depressions. Scratches of 
human agency may be seen on the upper crustless area. 

Fig. 2. — Flattened side of the spheroidal part of 298 B. 

» Proc. Amer. Phil . Soc., XLUl, p. 234, (1904). 

■ Min. Mag., XIX, pp. 51-63, (1920). See also op. tit., XVIII, pp. 26-44, (1916) 
pp. 349-303, (1919). 
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Plate 5, Fig. 1.— Side of 298 C, showing a small glazed area of crust due to the fusion 
of a relatively large mass of more easily fusible material, probably 
troilite. 

Fig. 2.— Side of 298 C\ showing two large crustless areas from which pieces 
have; been broken off. 

Fio. 3.- Side of 298 C, showing numerous crustal depressions. 

Fig. 4. -Side of 298 C. 

Plate 6, Fig. J.- - Base of 298 V, an almost complete stone. 

Fjg. 2. — Base and side of 298 D, showing crustal depressions. 

Fig. 3. --Side of 298 D. 

Fio. 4. — Side of 298 D, with numerous depressions and showing pointed 
top of the stone. 

Plate 7, Fig. 1,— Side of 298 E, an almost complete stone. 

Fig. 2.~ Side of 298 E. 

Fig. 3. — Side of 298 E. 

Fig. 4.-- Side of 298 E. 

Plate 8, Fig. 1. — Side of 298 F, showing numerous depressions. 

Fig. 2. — Opposite side to above. 

Fig. 3. — Very irregular surface of 298 F. 

Fig. 4. — Smooth aid* of 298 F. 

Plate 9, Fig. 1. — Side of 298 G, an almost complete stone. 

Fio. 2. —Opposite side of 298 G. 

Fjg. 3. — Largest face of 298 G. 

Fio. 4.— Opposite face of 298 G. 

Plate 10, Kin. 1.— Side of 298 H, a very incomplete stone weathered on its crustless 
areas. 

Fig. 2.~ Side of 298 H. 

Fig. 3.— Side of 298 T, an almost complete stone. 

Fig. 4,-nSido of 298 I. 

Fro. 5.— Side of 298 1. 

Plate 11, Fig, 1. — Side of 298 «T, un incomplete stone, showing numerous shallow 
depressions. The side of 298 K shown in Fig. 5 originally joined 
this side. 

Fig. 2. — Opposite side of 298 J. The side of 298 K shown in Fig. 6 origi- 
nally joined this side. 

Fig. 3. — End of 298 J, showing depressions. 

Fjg. 4. — Base of 298 J, showing numerous depressions. 

Fio. 5. — Side of 298 K, a fragment broken off from the large stone 298 J. 

This and the next view were taken when K weighed 76*3815 
grams and not 56-3074 as at present. 

Fio. 6. — Opposite side of 298 K. 

Plate 12, Fig. 1. — View of 298 L, an incomplete stone. 

Fio. 2. — Opposite view of 298 L, showing a rough secondary crust, S, on 
two faces, the usual smooth crust, 0, showing up well in contrast. 
¥ is a fracture surface. 

Fig. 3. — View of 298 M, an incomplete stone. 

Flo. 4. — View of 298 M. 

Fig. 5. — Side of 298 M, adjacent to Fig. 3 above, showing numerous dep- 
ressions. 

Fig. 6. — Side of 298 N, an almost complete stone. 

Fio. 7. — Opposite side of 298 N, showing shallow depressions, badly devel- 
oped flow lines, and some minor crustless areas. 
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Plats 13, Fio. l.~Photomicrograph of 298 K, thin section 23884, shoving on eccon- 
trie chondrua composed of lamellae of olivine, clinoenstatito and 
enstatite, and grains and larger crystals of niekcl-iron and troilito 
(both black), olivine, enstatite (rare in this photo) and colourless 
? apatite, x 16. 

Fio. 2,— Photomicrograph of 298 K, thin section 23885, showing the gonoral 
structure of tho stone. A granular olivine aggregate, larger 
olivine crystals, enstatite (lighter colour) and troilite, magnetite 
and nickel-iron (last three black) may be seen, x 36. 

Fio. 3.— Photomicrograph of 298 K, thin section 23886, showing a triangular 
section of colourless apatite surrounded by grains, lamella and 
crystals of olivine, with other crystals of olivine, clinoonstatite 
enstatite, and nickel-iron and troilite (last two black). X 36. 
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I. INTRODUCTION. 

Mention has alreadjT been made 1 , in the General Report of the 
Geological Survey of India for the year 1934, of four falls of meteor- 
ites in India during that year. Material representing only two of 
the falls has been picked up. A description of these Avill be given 
in this note. 

II. TIRUPATI STONE METEORITE. 

This fell at about 6*30 p.m. on the 20th March, 1934, in the Sakam- 
varipalle hamlet of Nennoor 2 , which is described by the local 
authorities as situated about six miles to the south-east of Tirupati 
(13° 38' : 79° 26'), a famous place of pilgrimage in the Chittoor 
district of the Madras Presidency. 

The meagre report of an eye-witness, recorded by the local police 
official, states : 

* The meteorite came from the north-east towards the south-west with a thun- 
dering noise and fell close to his house with a flash of lightning, creating a depression 
on the ground as it fell. The stone was rectangular in shape, about 6 in. x 4 in. x 2 
iu. Two persons witnessed this incident.* 

Another piece was picked up from a garden amidst the fields 
of Sakamvaripalle. Some boys who saw the fall were not able to 
give any particulars. 

i Tfrc. deal. Surv. Ind. t LXIX, pp. 15-16, (1935). 

* Nennoor is not to bo found in the map* sheet 57 0/6 , in the location indicated by the 
local authorities. There is a Nennutu six miles due south of Tirupati. The direction 
from Tirupati was erroneously given as north-east in the General Report for 1934. 



Part 2.} Erishnan : Tirupati and Bahjoi Meteorites . 


145 


Three pieces from this fall were received by the Geological Survey 
of India through the Director-General of Observatories at Poona, 
and two more and some small fragments were later received direct 
from Puttur. Two fragments, of a total weight of just over one 
gram, were used up for making thin sections. The weights and 
specific gravity of the remaining material are as given below : — 


Piece. 

Weight. 

Bp. gt. (25°C.). 

I 

81*7870 grams. > 

3*603 

II 

45-2540 „ 

• • • • 

Ill 

28-9046 „ 

3*617 

IV 

16*2207 „ 

. . ■ . 

V ...... 

35*0096 „ 

.... 

Fragments 

22*2970 „ 

.... 

Total Weight 

230*3729 grams 



The pieces (Plate 14) are all small in size, none being more than 
two inches across, and irregular in shape. A thin black fused crust- 
is seen over only parts of the pieces, as the original lumps had been 
broken up before they reached the local authorities. There are also 
slight depressions on the surface but no definite flow lines from which 
the direction of flight could be inferred. The broken surfaces of Nos. 
II and IV are light grey in colour and fresh-looking, while those of 
the others are stained brown in places because of slight weathering. 
They are fairly compact in texture but with a slight tendency to 
friability. Spherulitic chondri as well as minute specks of nickel- 
iron and of metallic yellow troilitc cau be seen. 

Under the microscope (thin section 23887) a few rounded chondri 
are seen but the major part has a granular texture. The most 
prominent mineral is olivine, which occurs as comparatively large 
individuals. Enstatite is also fairly abundant, while the mineral 
giving oblique extinction may probably be clinoenstatite. In 
places a distinct porphyritic structure is seen. In one slide a rounded 
grain of olivine shows a rim of a different mineral, which may be 
enstatite. The granular ground mass contains the above-mentioned 
minerals as w^fll as a large number of grains of troilite and nickel- 
iron. A few grains, distinctly darker and comparatively sub- 
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metallic in reflected light, may be magnetite. Besides, there are 
some individuals showing weak birefringence but they are too small 
to be identified with certainty, especially as the sections happen 
to be somewhat thick. 

The Tirupati meteorite can be classed as a white chondrite 1 (Cw) 
in Krcziuu’s scheme. It has been registered under No. 297 among 
the stone meteorites in the collections of the Geological Survey of 
India. 


III. BAH JOl IRON METEORITE. 

The Statesman of Calcutta of the 2nd of August, 1934, contained 
the following news item sent by a correspondent of the Associated 
Press from Moradabad : — 

* Whab in believed to be apiece of meteor which was seen at Delhi and in several 
neighbouring districts in the United Provinces on the night of July 23rd, has been 
brought to headquarters (Moradabad) by tho station office of the Bahjoi Police 
Station in tho Moradabad district. 

It is like a piece of iron, dark in colour, irregular in shape, somewhat resembling 
a triangle and being throughout covered with holes more than an inch in diameter. 
It is about a foot long and an inch thick but much heavier than iron. It weighs 
U « eers and 12 ehhataks .* It glistens in two or three places like silver and is imper- 
vious to heat. 

* It appears that two days after the fall of the meteor, some cowherds, while 
grazing cattle in the village of Chandankuti, saw something protruding from the 
ground which they dug out and sent to tho Police. ’ 

The Delhi edition of the same newspaper of the 24th July, 1934, 
reported : — 

* Delhi residents had the thrill, at 9-35 last night, of seeing the ground lit up for 
about 20 seconds by what seemed to be a meteor. They state that it disappeared 
into the east, emitting a bright bluish light. It is reported to have fallen at Hapur, 
about 40 miles from the city, where people hired tongas (pony carts) and searched 
the district for the supposed meteor.’ 

The science monthly, Current Science of Bangalore, contained the 
following note on page 84 of its August, 1934, issue : — 

‘ An unusual meteor . — Mr. Zakiuddin of Aligarh University writes : On Monday 
the 23rd July, 1934, at 0-30 r.M. an unusual meteor appeared above the clouds that 

J My colleague, Dr. A. L. Coulson, who examined the thin sections, found muck 
similarity between this and the Perpeti meteorite which he has described (see ibid, pp* 
123*143). % 

8 Equivalent to about 10*968 kg. 
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hovered over the horizon of Aligarh, Tho meteor started from tho south-west 
and travelled south-east at about 50' (above the horizon) with unusual brilliance, 
lighting the ground for about 15 seconds. At tho beginning it appeared like a ball 
of firo tbit afterwards developed a source of extraordinary light. Later on it 
began to emit bright bluish light and split into two portions at about 20° from tho 
horizon. It is said to have fallen near Hapur, about 40 miles from Delhi.’ 

Enquiries by the authorities of Delhi, Meerut, Hapur and other 
neighbouring places revealed that no meteorites were found in those 
places. Though there was no eye-witness to the actual fall at 
Chandankati Muazam (28° 29' : 78° 30' 30"), which is situated at 
about nine miles south-west of Moradabad and miles north-west 
of Bahjoi, there is little doubt that the piece recovered from there 
belonged to the phenomenon described above. 

Mr. 11. B. Connell, a retired ollieer of the Indian Service, 
of Engineers and a resident of Moradabad, reported that when the 
meteor was noticed over Moradabad, fragments appeared to be 
falling off from it. He photographed the piece when it was brought 
into Moradabad (Plate 15) and found the weight to be nearly 23 lbs. 
After the photograph was taken, the District Magistrate had the 
meteorite sent to the railway workshops in that town for being cut 
up. so that by the time the (Geological Survey of India could claim 
it, it had been cut into two halves right across the middle. Plate 
16 shows the appearance of the pieces (in position relative to each 
other) as they are at present. 

Enquiries made by the Tahsildar in charge of the Bahjoi area 
elicited only the following information, as given in a report made 
by him on the 13th August, 1934:-- 

‘ In the village Chandankati Muazam where the piece of meteor fell, 1 examined 
the spot. There could be found no eye-witness, as the field in which the piece was 
found is far from habitation and it was dark on t bat night. It fell on the 23rd of 
July, 1934, between 9 and 10 o’clock at- night. It was found by the cowherds Ghasi 
and Jagram who were grazing cattle. One the points was projecting upwards 
four or five inches above the (‘firth. They found it on the third day of its fall (t.e., 
25th July) at about 12 noon. They took it to the village, and after a day or two 
tho Chowkidar took the piece to the Sub-Inspector of Police of liahjoi who took 
it to headquarters. 

The cowherds state that it was 10 or 11 seers in weight and looked like 
rusted old iron of black chocolate colour. They state that they saw a flash of ligk t 
in the heavens at about 9 or 10 in the night due to which their eyes were dazzled, 
and further thej. saw nothing except that they heard three low sounds as if guns 
were fixed, and it appeared as if something huge fell from the sky on the earth. On 
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iw fanMwg the spot I could not trace any cracks, etc., as the plaoe had been dug 
when tho Sub-Inspector of Bahjoi visited the place.’ 

As mentioned above, the meteorite had been cut into two across 
the middle, before it was received by the Geological Survey. It 
has the usual battered appearance due to a series of broad shallow 
depressions on the surface. It is triangular in shape, measuring 
about 12 inches x 10 inches X 9 inches with a maximum thickness of 2$ 
inches. As received, the two halves weighed respectively 5,527*32 gms. 
and 4,795*22 gms. (total 10,322*54 gms.) After polishing and, 
etching, the larger piece weighed 5,509*67 gms. A small quantity 
of filings was also received but it is mixed with coarse emery powder. 
The specific gravity of one of the pieces was determined as 7*73. 

The pieces are covered over with a thin black crust. The more 
prominent edges between the depressions have been worn to some 
extent, exposing the fresh white metal. This must have occurred 
mostly when it was handled in the workshops at Moradabad. On 
examination, the crust shows a series of fine raised lines crossing 
irregularly in different directions. In places, evidence of fusing 
and of incipient flow can also be seen. Occasionally the crust is 
Been to be composed of more than one layer. The edges are fairly 
well rounded, showing that the piece had been in flight for a while 
after it became a separate entity. 

The sawn surface shows a few small patches of troilite, the rest 
being a uniform mass of nickel-iron. 

The sawn surface of the heavier piece was levelled down so as to 
obtain a ' plane over a good part of it. It was then polished on 
leather with putty powder. The polished face was etched by 
immersing it in 6 per cent, nitric acid for 3£ minutes. 1 The appear- 
ance of the etched face can be seen in Plates 17 and 18. It shows 
that the meteorite belongs to the same class (Coarse Ootahedrite) 
as the Samelia meteorite and has the same characteristics. 2 The 
kamacite bands are broad and ' "coarse and cross in three directions. 
They are often bordered by thin streaks of bright tamite, and enclose 
some angular spaces which are also mainly kamacite. 

The meteorite has been registered in the collection of the Geolog-* 
ioal Survey of India under No. 175 (iron meteorites). 

1 Cf. L. L. Fermor, * Additional Note on the Samelia Meteorite’, Nee. CM. Sum. 
Ini., LXV, pp. 161-162, (1931). 

*L. L. Fermor, ibid, p. 162. 
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IV. EXPLANATION OP PLATES. 

Plate 14, Fig. 1,— Tirupati Meteorite (297), front view. 

Pro. 2.— Tirupati Meteorite (297), back view. 

Plate 16.— Bahjoi Meteorite (176), before cutting (Photo ; R. B. Connell). 
PLaTe 16, Fig. 1.— Bahjoi Meteorite (176), front view. 

Fig. 2. — Bahjoi Meteorite (176), back view. 

Plate 17. — Etched faoe of Bahjoi Meteorite (176), (x4’2). 

Plate 18.— Etched face of Bahjoi Meteorite (176), ( X 2-5). 
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I. DESCRIPTION. 

Genus : Ostrea, Ltnne, 1768. 

(Genotype : 0. edulis, Linne. Recent, see Children, 1823). 

Sub-genus : Crassostrea, Sacco, 1897. 

(Genotype : 0. virginiarm, Gmelin. Eecent, original designation). 

Ostrea (Crassostrea) gajensis, Vredenburg. 

(PI. 19 ; Figs. 1-3). 

Ostrea sp. P. N. Bone. * Notes on the Geology and Mineral resources of Maynrbhanj ’ 
Res. fled. Nitre. Ini., XXXI, Pt. 3, p. 167, (1904). 

Ostrea gajensis. Vredenburg. * Descriptions of Mollusca from the Post-Eocene 
Tertiary Formation of North-West India; Gastropoda (in part) and Lamelli b ranchiata ', 
Mem. Oed. Nitre. Ini., L, Pt. 2, p. 423, PI. 24, Fig. 1, (1928). 

The material consists of six specimens (Geological Survey of 
India, Registered No. K. 8/341), which were kindly lent to me by 
the Geological Survey of India. At the suggestion of the Director, 
Geological Survey of India, and by the courtesy of the Burmah 
Oil Co., Ltd., the results of the examination of the specimens are 
here placed on record. 

Four of the specimens appear to me to be identical with Ostrea 
(Crassostrea) gajensis, Vredenburg ; the remaining two specimens are 
not identifiable specifically, although one (a small fragment) shows 
ornament similar to that of Ostrea ( Crassostrea ) gajensis. In P. N. 
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Bose’s paper the specimens are stated to have affinities with Ostrea 
mukicostata, Deshayes and Ostrea torresi, Phillipi, but both these 
species belong to the sub-genus Ostrea ( sensu strictu). The Baripada 
specimens have the large, massive ligament area of the sub-genus 
Crassostrea. The form and ornament agree well with Vredenburg’s 
figures. The Nari species Ostrea (Crassostrea) fraasi, Mayer-Eymar, 
is related, but the Baripada specimens are larger and the lower 
valve is more massive (see Vredenburg, loc. cit.). 

The specimens were found in yellowish and yellowish-brown 
limestones in the bed of the Barahalang river at Molia, two miles 
south of Baripada (22° 0' 0" : 8G°). Ostrea (Crassostrea) gajensis 
is recorded by Vredenburg (loc. cit.) from the Upper Gaj of North- 
West India, and also from Burma. Specimens from the Burmah 
Oil Co.’s collections from the Burma tertiarios all come from the 
Lower Miocene. It therefore appears very probable that these 
Baripada limestones are of Gaj (Lower Miocene) age. 


II. EXPLANATION OF PLATE 

Plate 10, Fio. 1. — Ostrea (Crassostrea) gajensis, Vredenburg. Left valve, external 
view. Regd. No. K8/341«. Near Baripada. 

Fia. 2.— Ostrea (Crassostrea) gajensis, Vredenburg. ixdt valve, internal 
view (another specimen). Regd. No. K8/3416. Near 

Baripada. 

FlO. 3. — Ostrea (Crassostrea) gajensis, Vredenburg. Right valve, internal 
view (another specimen). Regd. No. K8/341c. Near 

Baripada. 
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I. -INTRODUCTION. 

The fossils described In this paper were collected by Dr. A. M. 
Heron, Director, and Mr. P. N. Mukerjee, Extra Assistant Superin- 
tendent, Geological Survey of India, from the Ahmednagar sandstone 
in a small rocky knoll, two miles north by east of Ahmednagar 
(Himatnagar ; 23° 36' : 73° 2' ; sheet 46 A/14) near where the 
sandstone rests unconformably upon the granite. 

The name of the town was changed from Ahmednagar to Himat- 
nagar after it became the capital of Idar State, and the change 
avoids confusion with the other Ahmednagar in the Bombay Presi- 
dency. 

The locality was first noted by Mr. C. S. Middlemiss, 1 but he 
was able to obtain only dubious plant remains, entirely unrecognis- 
able. Dr. Heron examined the other locality, Beraa, alluded to by 
MiddlemisB, but found none. In B. B. Foote’s * Geology of Baroda ’ 
and Sambasiva Iyer’s * Sketch of the Mineral Resources of the 
Baroda State ’, the Ahmednagar sandstone was regarded as Eocene. 
Middlemiss, by analogy with the Dhrangadra freestone 2 * of north- 
east Kathiawar (Umia stage, Upper Gondwana, Jurassic or Cretaceous), 
the Songir sandstone 8 of Baroda (marine Cretaceous) and possibly 
the Banner sandstone 4 * of western Rajputana 8 , considered it to be 
Cretaceous. 


1 Mem. CM. Sure. Ind., XLIV, Pt. 1, p. 142, (1023). 

* Feddcn, F., Mem. CM. Sum. Ind., XXI, Pt. 1, p. 63, (1884). 

* Sambasiva Iyer, * Sketch of the Mineral Resource* of the Baroda State ’. 

‘ Stanford, W. T., Bee. CM. Swv. Ind., X. pp. 11, 18, (1877). 

* \a Touche, T. D., Mem. Otol. Sure. Ini., XXXV. p. 33, (1002), 
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The matrix is n coarse, brown or pink coloured ferruginous rock 
which breaks up very irregularly under the hammer, so that only 
fragmentary specimens of the fossils can be obtained. It has, 
however, been possible to identify with certainty the two Wealden 
genera Matonidium and Weichscliu, neither of which was previously 
known from India. This small collection therefore affords the first 
evidence of the existence of a Wealden flora in this country. 

My best thanks are due to Dr. A. M. Heron for kindly placing 
this interesting collection at my disposal for description. To 
Professor Sir A. C. Seward, F.R.S., I am grateful, as on many previous 
occasions, for his kindly reading the manuscript and for valuable 
suggestions. My sincere thanks are also due to Mr. W. N. Edwards 
for important remarks concerning the indeterminate fragments. 
The photographs were made by my assistant Mr. K. N. Kaul, M.Sc. 
To my wife I owe valuable help in drawing the restoration of Matoni - 
dium indicum reproduced in Plate 24. 

II.— DESCRIPTION. 

Matonidium indicum> sp. nov. 

(PI. 20, figs. 1-7 ; PI. 21, figs. 1-6 ; PI. 22, figs. 1-4 ; PI. 24). 

A species closely allied to M. goepperti , Schenk 1 but differing 
chiefly in the fact that the pinnae or “ rays ” are fused below into 
an incompletely funnel-shaped lamina at the top of the petiole. 
In one of Schenk's figures of M . Goepperti (PI. XLII, fig. 1) there is 
a faint suggestion of fusion of the pinnae at the base, and Mr. W. N. 
Edwards informs me that one of the Yorkshire specimens in the 
British Museum shows a 4 slight fusion at the base, but not more 
than a millimetre — certainly not a funnel \ The funnel-like expan- 
sion therefore constitutes a well-marked diagnostic feature of the 
Indian species. 

Plate 20, figs. 1-2 and 6-7 are natural size photographs of counter- 
parts of two fronds. In figs. 1-2 the lower portions of several radiat- 
ing pinnae are seen to converge towards the top of the petiole. The 
pinnules diminish in length proximally, the falcate character at the 
, same time becoming less pronounoed. The lowermost pinnules are 
reduced to short rounded lobes. In fig. 2 a portion of the funnel- 
shaped expansion is preserved at /. Figs. 6 and 7 show a similar 


1 Schenk, A*, Pidasontogr^ica, Vol. XIX, (1371). 
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specimen seen from the adaxial side, where the funnel is incom- 
plete. This fragment is important because it shows the charac- 
teristic pedate mode of branching and the thickened adaxial rim 
of the funnel where it dips towards the petiole in a broad V-shaped 
incision. The pinnules are not preserved but their points of attach- 
ment arc clearly marked on some of the rays in fig. 7. In fig. 3 
(enlarged about two diameters in fig. 4) the funnel is seen from 
the abaxial side, with the scar of the petiole placed in such a position 
as to indicate that the basal margin of the lamina must have been 
continuous round the top of the petiole on the adaxial side. On 
either side of the median ray (the central ray of fig. 4) which lies in 
the continuation of the main raebis, there must have been at least 
ten lateral rays. The frond was no doubt built on - a monopodial 
plan, but a view from the adaxial side gives a deceptive appearance 
of dichotomy. Fig. 5 is a lateral view of the funnel. 

Plate 21, fig. 1 is a view from the top of the funnel, looking 
down into the cavity left by the decayed petiole. On the right 
several rays are indistinctly preserved, running almost horizontally 
outwards. In fig. 2 is shown the counterpart of this specimen, 
in which one of the rays is preserved for a length of about 14 cm. 
At r the longitudinally ribbed character of the rachis is clearly shown, 
but this may be a concealed feature shown up by the decay or 
shrinking of the softer tissues covering the vascular bundles. The 
main petiole seems to have been flattened at the top (see fig. 1), and 
the smooth outline of the cavity left by it in this specimen indicates 
that the ribs are a deep-seated feature. Numerous ribbed fragments 
like the one shown in fig. 4 are found among the remains of the 
pinnae (see Plate 20, figs. 1, 6). Similar axes, but of much greater 
thickness, have been attributed by Edwards 1 to Weichselia reticulata. 
Although this species is also represented in our collection, the 
Matonidium is far more abundant, and I am inclined to refer these 
thinner axes to the latter plant. 

The characters of the markedly convex pinnules are well seen 
in Plate 21, figs. 5, 6, and Plate 22, figs. 1-4. The oblong or elliptical 
sori, which are placed transversely in a double row on each, pinnule, 
are marked with an elongated central depression, as in M. goepperti. 
As in that species, the sori extend to the very tip of each pinnule. 
Our Plate 22, fig. 3 may be compared with Prof. Seward’s figure of the 

* Edwards, W. N., Ann , Mag. Na$. Hist., Bet. 10, X, p. 406, (1632), 
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latte 1 # species. 1 It has not been possible 1 to demarcate the indusinm, 
as the matrix is very coarse. Kor the same reason I have not been 
able to obtain any spores, nor to ascertain the form or structure 
of the sporangium. Viewed from above each pinnule shows a deep 
groove along the midrib and a similar groove marks the position 
of the main rachis of the pinna. In transverse fractures the pinnules 
are seen to be strongly re volute (Plate 2J. fig. fi). In this sketch 
the blank parts show the decayed tissues of the pinnule, seen ns a 
cavity in the matrix, which is shaded. The dotted line indicates 
that the adaxial groove along the midrib was not so deep in the 
actual pinnules as might appear from their mode of preservation 
as moulds. Nor was the lamina at all so thick as a view from above 
might appear to indicate. At the same time it seems clear that 
the texture was coriaceous, because the. form of the pinnules has 
been left intact inspite of the coarse nature of the matrix. 

The sterile pinnules (Plate 20. fig. 2 s) are not so thick as the fertile, 
but like these they were probably coriaceous. The furcate veins 
are clearly seen in Plate 22. tig. 2. 

Diagnosis.-- Petiole adaxially flattened, tapering upwards, and 
expanding at the top into an incompetely funnel- shaped lamina 
about 1-5 cm. in diameter from which at least 21 pinnae radiate : 
that is, at least 10 on either side of the median ray. Base of 
lamina continuous over the adaxial side of the potiolar apex 
(almost peltate attachment). Pinnae at least 15 cm. long; 
pinrvules thick, coriaceous, with a deep adaxial groove marking the 
midrib. Proximal pinnules short and rounded, the rest more or less 
strongly falcate, diminishing in length towards the apex of the 
pinna ; margin re volute, veins furcate. Sori elliptical, contiguous 
in two rows on each pinnule, with a transversely elongated central 
depression as in M, goe'ppvrti. ((1. S. I. Type Nos. 15,778 to 15.788). 

Weichsrlia reticulata. 


(PI. 22, fig. 5 ; PI. 23, figs. 1-7). ■ 

This widely distributed and probably xeropliytic fern is 
represented only by a few small fragments of sterile pinnae, but there 
can be no doubt of its identity. The bipinnate character of the 
frond is seen, in Plate 22, fig. 5. The thick and convex, elliptical 

* Reward, A. C, Brit. Mub. Catalogue, p, 76, fig. 7</ f (UKK>). 
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pinnules, sometimes slightly falcate, are attached by the fall width 
of the base. As seen from the adaxial surface they show a deep 
median groove which stops short of the broadly rounded apex. 
The characteristic reticulate venation, preserved only in a few 
places, is well seen in Plate 23, figs. 5, 6. The ‘ butterfly * position 
of the pinnules, described by several previous authors, is not seen 
in our material, nor is it a constant feature of the species. But 
the paired scars of the vascular bundles in Plate 22, fig. 5 show 
clearly that the pinnules were placed close to the median line of 
the rachis, no doubt on the adaxial side. This figure also shows 
the characteristic sweeping curve in the lower part of the secondary 
rachis. Another feature of Weichselia is the reflexed basal pinnules. 
Plate 23, figs. 3, 4 show two reflexed pinnules, but it is not possible 
to say whether they are basal in position. 

The ribbed axes seen in Plate 20, figs. 1, 6, and Plate 21, fig. 4, 
recall those assigned by Edwards to Weichsdia but they are not 
nearly so broad, and I have given reasons to attribute them to 
Matoniiium. * 

The discovery of W. reticulata in India considerably extends 
the distribution of this species and constitutes important evidence 
in support a Lower Cretaceous age for the Ahraednagar (Himat- 
nagar) sandstone ; although, as Edwards has pointod out, the species 
cannot be regarded as decisive of a particular horizon. 

Gothan has suggested that Weichselia reticulata was most pro- 
bably a xerophytic fern inhabiting sand-dunes. In the present 
case there is no evidence of desert conditions. According to a report 
kindly supplied by the Direotor of the Geological Survey of India 
the matrix is a coarse-grained false-bedded sandstone deposited in 
shallow water in a river bed or on the shores of a lake, though possi- 
bly with sand-hills in the vicinity. 


Sphenopteris (1 Ooniopteris) sp. 

(PI. 23, fig. 8.) 

These sterile fragments of a sphenopterid leaf show a n umb er 
of cuneate segments attaohed at an acute angle and supplied by 
forked veins. Possibly they represent a new species but the material 
is quite insufficient to show the variations. A slight comparison 
may bo made with 8. (Ooniopteris) burejenm, Zalessky sp., a Jurassio 
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species from Amurland described by Professors Zaiessky 1 * , Seward 3 * 
and Kryshtofovicli 8 ; but, as Mr. Edwards observes (in a letter 
to me), similar sphcnopterids are also known from the Cretaceous. 


? Sphenupteris sp, 

(PI. 23, fig. 9.) 

This solitary specimen shows a number of narrow pinnules placed 
obliquely upon a rachis. Each pinnule has a slightly sinuous margin 
and faintly shows a furcate venation. Mr. Edwards suggests that 
this fragment might belong to Cladophlebis dunkeri. 


? Thinnfeldia sp. 

(PL 23, fig. 10.) 

The fragment of fern-like pinnae with simple or furcate veins, 
here shown three times enlarged, recalls some species of Thinnfeldia 
but it would be unsafe to attempt to identify them with any known 
plant without further data. Edwards would place it provisionally 
under Cladophlebis and suggests comparison with Schenk’s figure 
of e Alethopteris 9 huttoni 5 * * . 


Ill DISCUSSION. 

The chief interest of this small flora lies in the fact that it extends 
the known geographical distribution of two widespread genera of 
xerophytic ferns, and in the evidence which it affords of the geolo- 
gical age of the Ahmednagar (Himatnagar) sandstone. The age of 
the flora cannot be fixed with absolute certainty, but there seems 
very little doubt that it is Lower Cretaceous and it corresponds 
most probably to the Wealden. 


1 Zalessky, M. D., BuU. Com. Q461. St. Petcrsb., t. 23, (1904). 

a Seward, A. C., Mhn . Cotnit4 GM. Livr. 81, p. 22, PI. 1, figs. 1-6, (1912). 

* Kryshtofovicli, A. N., Trav. Mus. G4ol. Pierre le Grand pr4s VAnrd. Imp . Set. t. 

VIII, p. 86, (1014). 

♦Seward, A. C., M4m. Corniti G4,ol. N. S., JLivr. 38, pi. 1, fig. 11, (1007) : id., Trane. 

Roy. Soc. Rdinb ., 47, p, 676, (1011) ; Hallo, T. G., Wise. Brgeb. Schwed. Sild-Pol. Rxped. ' 

1001-1903. Bd. Ill, p. 45, (1913). 

* Schenk, A., Palceontographica, Vol. XIX, PI. XXIX, fig. 1, (1871). 
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The genus Malovid'nmt is said to range from the Middle Jurassic 
to the Cretaceous 1 . The Cenomanian species M. wienseri, des- 
cribed by Krassei 2 from Moravia has quite recently been made the 
type of a new genus. Matomella , by H inner and Hoerhammer 3 in 
an important monograph on the recent and fossil Matoniaeeae. 
Tiie older and better known species, M . goepperti . Schenk, is known 
from the Inferior Oolite of Yorkshire/ 4 , from the Kimmeridgian 
(Upper Jurassic) of Sutherland 5 and from tjic Wealden (Lower 
Cretaceous) of (termany 6 , Belgium 7 8 and England , M It has also 
been recorded from the Mesozoic of Rusaia. 9 

The Indian species, being new, cannot strictly be used as an age 
index but, as stated, it is very closely allied to, though not identical 
with, M. goepperti M. althausii , Dunker sp.), the chief difference 
from the latter being the much greater development of a funnel 
at the base of the pinnae. 

As for the Weichselia , there seems no doubt of its specific identity 
with W. reticulata as that species is generally defined, that is, includ- 
ing its variants which, at least at present, cannot be satisfactorily 
distinguished from the type. This is a much more widely distri- 
buted plant, and it is also a better index to age than the Matovidiuw. 
All the known records lie within the Cretaceous and most of them 
in the Wealden. of which it is regarded as a leading species. As 
Edwards 10 has justly pointed out, however, the species ranges through 
all the stages from the Neoeomian to the Cenomanian, hence conclu- 
sions as to the age of a stratum cannot be safe if based solely upon 
the occurrence of this species. For a critical review of W, reticulata 
from all aspects (struHure and affinities, geographical distribution, 
geological Tange, ecology, elc.) the reader should refer to the 
important paper by Edwards just cited, where most of the literature 
is given. In strata regarded as Lower Cretaceous this plant has 

1 Potoni^, H. mid Co than, W., Lehrlmrh dor Palifobotuilik, p. 43, (11121). 

- Krasser, F., Beitr. Pal. (Jtol. Oeat.-Vny. u. d. Orienta. Bd. 10, Heft 3, (1806). 

a Hirntor Si Hoerhammcr. Pal re* m totjrapki ■ a , Vol. LXXXf, Abt. B., p. 47, (1036). 

4 Seward, A. C.. Brit. Mus. Catalogue, p. 76, (1900). 

5 Sew erd A. O., Tran a. Roy. Soc . Edinb .. 47, p. 662, (1011). 

* Schenk, A., Paheon toyrapkica , Vol. XIX. (1871). 

? Reward A. (?.. Mem. Mua . Roy. d'Hi&t. A 'at. Bely.. I, p. 10, (1900) ; id.. Fossil Plant*, 
Vol. II, p. 361, (1010); »W., Wealden floras, JJnrtinys and E. Sussex Nat. 2 (3), p. 133, 
(1014). 

8 Seward, A. C.. Brit. Mbs. Catalogue, p. 62, (1894). 

51 Kryshtofovieh, A. N. and Primula., Mesozoic flora of U. 8. S. R., p. 40. fig. 8, (1934). 

10 Kdwards, W. X., Ann , Bat. 47, (186), p. 339, (1933). 
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been recorded from England 1 , Belgium 2 , France 3 , Germany 1 , Austria, 
Sweden, Ussuriland 5 , Japan, North America, Peru 6 , and probably 
Venezuela ; also from Syria, Transjordania 7 , Darfur 8 and with some 
doubt from the Sinai peninsula 9 . Among the few younger records 
the most important is that from Egypt 10 (Baharia Oasis) where 
this fern is said to be associated with a Lower Cenomanian fauna. 
Other localities in Egypt from which Weirhsdia has been recorded 
are shown in a map published in a recent paper by Professor Seward 11 , 
which contains important observations on the association of this 
fern with dicotyledons. 

The remaining species in the flora are all represented by small 
fragments ; these do not seem to be inconsistent with a Lower 
Cretaceous age. but their stratigraphical value cannot bo properly 
assessed t ill their affinities are better known. 

We ar v e thus left with only two species from which to draw what- 
ever conclusions wc can as to the age of the beds. Taking the 
evidence lot what it is worth, the probability is strongly in favour 
of a Lower Cretaceous age. It would be rash to try to fix the 
horizon more precisely, although W. reticulata is highly characteristic 
of the Wealden, where Matonidium also occurs. 

The only other Indian flora referred to the Lower Cretaceous 
period is the (Upper Gondwana) Umia flora of Cutch. This flora was 


^Seward, A. C., Brit. Mum. Catalogue, p. 1 13, (1804); id., Fossil Plants, Vol. TT, 
p. 494, (MHO); tt topes, M. C., Brit. Mum. Catalogue, p. 8, (1010). 

2 Seward, A. C., Mhn. At us. Roy. d'Hist. Nat. fitly., 1, p. 20, (I00U): Boimner, ( 
Hull. Hoe.. Roy. Bot. Bruxelles, Vol. 47, (1011). 

a Carpenticr, A., Mem. Hoc. G6ol. Nord . t. X, Lille, p. 122, (1027). 

I Sliohler, A. W., Palasontoqraphuu, Bd. V, (1858); Hosiub and von dcr Alnrrk, 
PalcpmUogra phica, Vol. XXVI, p. XLIlf, (1880); Gothan, W., Abbild. u. BoM-arci- 
Imngen. Lief, 7, (1010); id . , Jahrb . p rents. goal. LandcsansteiU, 48, (1021); T'nLnnie, 
11. und Gothan, VV. t Jjohrlnich der Pahcobotanik, p. 44, (1021); Schuster, ,L, Xatft 
Jtihrbuch Min. 6 to/. Palcnontul. Band 04 (B), p, 74, (1030). 

5 Kryshtofovieh, A. N.. Geology : The Pacific Russia n luve.stit.ions. (Published 
hy the Acad. of Sciences, V. S. 8. R.» Leningrad.), pp. 61, 02 (Upper Nikan Per. «= 
Wcnldcn), (1026); id.. Bull. Com. (Jed. Leningrad, Vol. XLV111, (1020); id.. Amer . 
Jotini. Set., XVIII, p 524, (1029). 

c Neumann, It., News Jahtb. XXIV, (1007); Zeillcr, 1L, V. ft. dr V A rad. Sri., L 
150, (1010) ; Seward A. C\, Hastings and E. Sussex Nat. 2 (3), p. 137, (1014). 

7 Edwards, W. N., Ann. Mag. Nat. Hist., Sor. 10, 4, p. 306 (Syria), p. 403 (Trans- 
jordania), (1029). 

■Edwards, W. N., Quart. Journ. Gcd. Sue., 82, (1926); id., Ann. May. Nut. (list , 
Ser. 10, X. p (1982). This locality lies at Lat. 13° 30' N., Ixmg. 26'E. 

* Edwards, W. N. f .4n«. Mag. Nat. HisU, Ser. 10, X, p. 406, (1932). 

10 Hirmer, M„ Abh. bay. Akad. Wiss. XXX (3), (1025) ; see also Seward, A. C., Geol. * 
Mag., Decade V, 4> p. 255, (1907). 

II Seward, A. C., Leaves of Dicotyledons from the Nubian sandstone of Egypt. Geol. 
Survey of Egypt, pp. 4-6, ( 1935). 
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formerly regarded as Jurassic, but as the plant-bearing beds are 
said to be interstratificd with marine deposits regarded as homotaxial 
with the Wealdcn of Europe, the flora would seem more probably 
to be of Lower Cretaceous age 1 . However, till the Umia flora has 
been critically revised, the palseobotanical evidence concerning its 
age cannot be regarded as decisive. So far as I know neither 
W eickselia nor Matonidium is represented in Cutch. 
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V.— EXPLANATION OP PLATES. 

All the figures are from untouched photographs and., unless otherwise 
suited^ are of the natural size. 

P, ' ATE 20 ’ Fw,fi - ! * ^ Matmidium indievw, aj». nov. Counterparts of a portion 
of the frond, showing proximal parts of several ‘ ravs ’ 
hifig. 2 a portion of the funnel-shaped expansion at 
the top of the petiole is preserved at/, and a few sterile 

pumutes at S. LG. s. 1. Type Noi 16, 778.] 
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Figs. 3, 4 .—Malonidium indicum, sp. nov. Funnel-shaped expansion, 
tvitli basal parts of * rays seen from the dorsal side. 
*. The point of attachment of the petiole is preserved. 

Fig. 4, x ca 2. [G. 8. I. Type No. 16, 779.] 

Fig. 5. — Malonidium indicum, sp. nov. The same, in lateral view ; 

the adaxial side is towards tho left; the arrow indi- 
cates the scar of the petiole. |G. 8. 1. Type No. 16, 779.J 
Figs. 6, I.— Malonidium indicum , sp. nov. Counterparts of a frond, 
showing tho 4 funnel 1 from the adaxial aide. Note the 
pedate mode of origin of the rays. [G. 8. I. Type No. 
16, 780.] 

Flatjc 21, Fig. 1. — Malonidium indicum , sp. nov. Mould of a funnel-shaped 

expansion, seen from above, with basal ends of ‘ rays \ 
The elliptical hole in the middle is continued downwards 
as a canal in which the petiole Jay. On the right a few 
‘rays* are preserved, x 1J. [G. 8. I. Type No. 
16, 781.] 

Fig. 2. — Malonidium indicum, Bp. nov. Counterpart of the above 

specimen, showing one of the rays preserved for a length 
of 14 cm. The ribbed character of this ray is seen at r. 
The 4 funnel * at the extreme left of lig. 2 is shown 
enlarged in fig. 3. Slightly reduced. [G. S. 1. Typo 
No. 16, 781.] 

Fig. 3. — Malonidium indicum, sp. nov. Fart of the funnel-shaped 

expansion from the same specimen, showing bases of some 
of the 4 rays x 2*. [G. S. 1. Type No. 16, 781.J 

Fig. 4. — Malonidium indicum , sp. nov. Kibbed axis expanding at 

the lower end, probably a petiole of this species. Similar 
fragments are seen in Flute 20, tigs. 1 and 0. |G. 8. 1. 
Type No. 16, 782.] 

Fig. 6. — Malonidium indicum , Basal part of a fertile pinna, [G. 8. 

I. Type No. 16. 783.] 

Fig. 0. — Malonidium indicum, sp. nov. Transverse section of a 

pinnule. X ca. 16. JG. S. I. Type No. 16, 784.J 

Flath 22, Fig. 1.- Malonidium indicum, sp. nov. Fart of a fertile pinna seen 

from the upper side, x [G. 8. 1. Type No. 

16, 786.] 

Fio. 2. — Malonidium indicum, sp. nov. Fart of a fertile pinna seen 

from the upper side. X 3. |G. 8. L Type No. 

16,780.] 

Fig. 3. — Malonidium indicum, sp. nov. Several fertile pinnules 

showing the lower (sporangiferous) surface, x 7. 
[G. S. L Type No. 16, 787.J 

Fig. 4.— Malonidium indicum, sp. nov. Fart of a fertile pinna seen 

from the upper side. [G. 8. 1. Type No. 16, 788.] 
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~W tichcdia reticulata. Mould of main rachis with parts o] 
secondary rachises attached, showing paired Bears oi 
vascular strands of pinnules. [K33/730.] w 

Plate 23, Fkj. 1 —Weichselia. reticulata. (K33/731.] 

Fio. 2.—Weich8elia reticulata. [K33/731.] 

Pig. 3 . — Weichselia reticulata. [K33/733.] 

Pig. 4 .-Weichselia reticulata, x 3, [K33/731.] 

Pigs, 5, 6. — Weichselia reticulata . Pinnules showing reticulate vena- 
tion. fig. 5, X 5; fig. 6, X 12. [K33/736.] 

Eh 7.—? Weichselia reticulata . Distal part of a pinna seen from 
Mow. X 2. [K33/730.] 

Eh 8.- Fphcnopteris sp. Fragments, X 3. [K33/730.] 

Fil . 9 . — ISphenopteris sp. Fragments of frond. [K33/736.] 

Pig. 10.—? Thinnfcldiu sp. Fragment of frond. X 3. [K33/730/ 
PLATE 24 . — Matmidium indicum, Bp. IlOV. RpnnnatTiiMinn « frnnrl ia uo, 
he abaxial aide. 
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1. -INTRODUCTION. 


In a recent communication addressed to the Director, Geological 
Survey of India, l)r. Ooggin Brown expressed doubts regarding 
the determination of two specimens from the Red Beds of Kalaw, 
discovered by Dr. Fox in 1929 and later identified as Baculites sp. 
vaijina (?) (No. K24/8G6) and Tnrrilites sp. cunliffeanus (?) (No. 
K 24/805) by Dr. Cotter. Referring to these specimens Dr. Fox 

wrote 1 . 4 Unfortunately the material was exceedingly fragile and easily crumbled 
to pieces. In spite of the greatest care only two specimens survived the train and 

sea journeys to Calcutta The specific determinations are of course open 

to emendation, hut Dr. Cotter was in no doubt that those cephalopods were similar 
to those in the 'lYiehinopoly beds of the Madras Coromandel coast, which arc Upper 
(Ariyalur) to Middle (Vtatur) Cretaceous in age.* 


» Ihc, (hoi. Sum Ind.p LX1II, Pt. 1, p. 184, (1830). 
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II.- CONDITIONS OF DEPOSITION OF THE RED BEDS OF 
KALAW AND THE NAMYAU SERIES. 

fn Dr. Brown's opinion, the Mesozoic beds of the Southern Shan 
States are sub-eontinental or la goon al and locally, as sit Kalaw, 
continental. He therefore expresses surprise at the occurrence of 
cephalopoda in the Red Beds at Kalaw. The writer made a careful 
search in this locality on more than one occasion, but was unable 
to find any trace of organic remains. He was, however, much 
impressed, during the course of his work in the Northern and more 
recently in the Southern Shan States, by the lithological similarity 
between the Nainvau series of the Northern Shan States (which, 
however, contains limestone bands) and the Red Beds of Kalaw. 
The Nainyau series, composed of reddish or purplish sandstones 
and shales and intorstratified fossililerous limestone bands, are, 
according to La Touche 1 , probably of a continental character, being 
deposited * along the shore of a shallow sea extending northward 
into China'. However, in the writer’s opinion, the absence of 
cephalopoda in the Nainyau series has no relation to the depth of 
the sea in which these beds were deposited —the determining factor 
was probably an ecological or geographical one. for the association 
of ammonites with brachiopod forms (almost exclusively species 
of llolcothyris and Bunuirhynchia) present in the limestone bands 
interstratified with the Nainyau series would not be at all surprising. 
In regard to the Red Beds (Namvau series) of the Northern Shan 
States, then, the term ‘shallow water marine’ perhaps more aptly 
describes the conditions of deposition than ‘ continental \ 

III. — INORGANIC NATURE OF THE KALAW SPECIMENS. 

In view of the fact that the Cretaceous age of the Red Beds 
of Kalaw was deduced solely from only two poorly preserved and 
doubtful specimens, it was considered desirable that the specimens 
should be re-examined and their determinations established, since 
the writer did not think that they were cephalopoda. This was 
done by Dr. L. F. Spath of the British Museum (Natural History), 
London, who very kindly examined the specimens and not only 
agreed with the writer’s conclusions that they were not cephalopoda, 
but went a step further and declared that specimen No. K 24/8(50 

* Mem. Qeol . JSurv. Ind XXXIX, p. 308, (1013). 
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(the one which showed traces of structure that could be mistaken for 
organic) was also of inorganic origin. He wrote : 

‘ I have no hesitation in saying that they (the specimens) are not oven organic, 
leavo alone Cop 1ml op or Is and it seems incomprehensible how these identi- 

fications as fiaoulites and TurrUitca (and even specios) could over have boon mode n . 

IV, — DESCRIPTION. 

A brief description of the specimens may be given. 

Specimen No. K 24/865 hardly des3rves a description. It is 
a soft, brick-red or purplish crumbly sandstone with tubular ferru- 
ginous concretions and does not betray the least trace of organic 
structure. The other specimen (No. K 24/866), which was probably 
cylindrical, is incomplete at one end. The portion preserved is 
about 3} inches in length and gently tapers towards the broken 
extremity. Two slight depressions at the complete end divide it 
into three lobes, of which the middle one is acute and fairly well 
defined. A sharp *idge, probably of secondary origin, due to 
pressure, runs * dorsally * along one side of the specimen. The 
specimen is ‘ dorsally 9 convex, and apparently segmented (PL 25, 
figs. 1-3), a character which may be compared with segmenta- 
tion as seen in crustaceans or may even be vaguely reminiscent 
of costation as in cephalopoda. It was probably the latter character 
which led Dr. Cotter to compare this specimen with Baculites vagina , 
for on the slightly weathered surface of the figured specimen of that 
species 2 the ornamentation appears somewhat similar, though it 
could not possibly be mistaken for it. Near the unbroken extremity 
of the specimen from Kalaw certain markings give the impression 
of lobes and saddles but they are so ob viously of a superficial nature 
that they need not even be considered. 

V. — AGE OF THE RED BEDS, 

As a correlation between the Mesozoic beds of the Northern and 
Southern Shan States, based upon and undoubtedly influenced by 
the previous determinations of these specimens as Cretaceous cepha- 
lopoda, lias been provisionally proposed by Dr. Fox 8 , this will need 
revision. Thus we are now unable to assign confidently a Cretaceous 
age to the Red Beds of Kalaw, and the correlation of the Nainyau 

1 In a letter addressed to the Director, Geological Survey of India. 

2 Pal. Ini., Scr. I and TIL, Vol. I, PL XCI, flg. 4, (1866). 

s Pec. Ueol. Sun. Ini., LXHI, Pt. 1, Table on p. 185, (1930). 
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shales (=upper part of the Namyau series, according to Buckman 1 ) 
of the Northern Shan States with the Qretaceous rocks of Southern 
India becomes ipso facto, untenable. It may, however, be stated 
that in the area surveyed by the writer, this division, of the Namyau 
series into a lower and an upper division as suggested by Buckman 
lias not been recognised and in the writer’s opinion caiinot be main- 
tained. 

Recently Mr. E. L. G. Clegg has discovered an argillaceous lime- 
stone containing Orbitolina at a locality one mile S. W. by W. of 
Kawdaw (23° 42' : 9G° 42'), sheet No. 93A/10, which stamps the age 
of these beds as Cretaceous. Certain other beds mapped by him 
in the same area are lithologically similar to those of the Assam 
Cretaceous which are placed in the upper division of the system by 
Spengler 2 . This would lend additional support to the view that the 
Kalaw Red Beds, which are lithologically quite different, may not 
be of Cretaceous age. The fossils collected by Mr. Clegg from these 
beds are now under investigation by the writer, but our determina- 
tion of Orbitolina — a genus which is not supposed to occur in rocks 
younger than the Cenomanian- settles at least the fact of their 
Cretaceous age. This is of importance since very little is known 
about the occurrence of Cretaceous rocks in Burma. For a more 
precise opinion on the age of these fossils and of the containing beds, 
the results of their determination may be awaited. 

Since the question of the age. of these beds is under consideration, 
it is not proposed to give any provisional classifications here. 


VI. — EXPLANATION OF PLATE. 

[ All photographs are of natural size.] 

Pla.tjii 25, Fro. 1. * Dorsal * view of specimen No. K 24/866 identified as Baculites 
sp. vagina (?) by Dr. G. de P. Cotter and now reoognised 
as of inorganic origin. Note the segmentation and 
‘ dorsoventrally ’ running ridge of probable secondary origin. 

Fro. 2. Same specimen, showing trilobed character of the unbroken 
oxtromity. 

Fig. 3. Same specimen. Lateral view, showing ‘ dorso-vontral * ridge 
and acute middle lobe of the preserved end of the specimen. 

1 Pal. Ind N. S., Vol. Ill, Mem. No. 2, p. 215, (1917). 

2 Spongier, E., ‘ Contributions to the Paleontology of Assam \ Pal . Ind., N. S., 
VoL VIII, Mem. No. 1, p. 65, (1923). 
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l. INTRODUCTION AND EARLIER WORK* 

Brief accounts of the rocks and structures seen in the Salween 
valley, where it is crossed by the main trade route over western 
Yunnan, between Teng-yiieh (25° 2' : 98° .‘43') 
Introduction. aml Xa _ H Fu (2 J> 0 42' : 100° 12'), have been given 

by L. von Loezy (1893), J. Coggin Brown (1916), J. W. and 0. J. 
Gregory (1925) and W. Oredner (1931), but they all failed to recognise 
the presence of Mesozoic Tocks there and it was not until the publica- 
tion, in 1927, of Dr. Cowper Reed’s determinations of my own fossil 
collections, that the occurrence of these unsuspected strata was 
made known. This is perhaps not surprising when it is remembered 
that the well-known Mesozoic Napeng fauna, the exact position of 
which is still by no means settled, was once thought to be of Devonian 
age, while the Brachiopod Limestones of the Laos have, at various 
times, been regarded as possessing Palaeozoic, Liassic and Middle 
Jurassic affinities before their recent attribution to the Upper Trias* 
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Old metamorphio rocks of tlie Kao-liang series build the high 
western boundary wall of the Salween valley. On the opposite 
side lie the Lower Ordovician beds of Pu-piao. The intervening 
twelve miles, in which there is a descent of 4,600 feet to the Salweeil 
bridge at 2,200 feet above sea level, followed by a rise of 2,300 feet 
to the Pu-piao plain, consist of exceedingly contorted country, 
the involved structure of which cannot possibly be determined by 
a single traverse and which will not be interpreted until it is mapped 


on a large scale. 

Loczy admitted the uncertainty of his descriptions of this com* 
plicated region. Approaching it from the east and after leaving 
the Lower Ordovician rocks, he noted that the lower parts of the 


hills surrounding the Pu-piao basin were made up of limestones and 
diabase tuffs, dipping in a westerly direction. Above these, near 
Fang-ma-eh’ang, some four miles north-west of 
Lociy’s observations. y u . pia0 and at the head of the H.naU, south- 

westerly flowing tributary down which t^ie track makes its steep 
descent to the Salween, are bryozoan limestoneB from which he 
obtained a Fenestella related to F. schunuirdi, Bront., and from which 


my own collections yielded FenesteUa sinensis , Reed, F . yabei, 
Reed, Polyporn cf. koninc liana, YVaag. and Ficlil. and Ithonibopora 
sp., denoting a Permo-Carboniferous if not a Permian age. Loczy 
also mentioned the succession of very disturbed, yet in plat es vertical, 
brecciated limestone bands, diabases, tufts, brown sandstones and 


calcareous marls which follows lower dow r n. The strike was clearly 


from north to south and the correlation of the igneous rocks with 
the Carboniferous appeared probable to him. He also saw that 
many of the limestones are siliceous and enclose quantities of tuft. 
The left bank of the Salween lie found bounded by limestone, while 
the eastern slopes of the, Irrawaddy-Sahveen divide showed shaly 
limestones, phyllites, mica schists and quartzites which seemed to 
be folded into gneissose granite. 1 

W. Creditor was more concerned with observations of land forms 
and the processes which have produced them than with the problems 
of stratigraphy ; nevertheless, be drew attorn 
W. Credtier’s travel ^ ^ ^ phyffiteSj glates and granites of the 

Irra waddy-Sn lweeu divide and his map shows the valley of the 
latter occupied by Palaeozoic limestone in straight contact, along 


1 Die Wifisenschaftlichen Ergebntese der R^isc den Graft a Bela Sfocehenyi in Ostasien 
yol 1, pp. 762-770, (1893). 
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the river bed, with metamorphic rocks, followed on the west 
by gneisses and granites. Crcdner remarked that the great 
extent of the Permo-Carboniferous formations is proved not 
only by their fossils, but also by the frequent occurrence of the basal- 
tic and mclaphyrie eruptive rocks which arc connected with them ; 
in addition, he noticed that alternations of limestones and basic 
eruptives with subordinate shales and sandstones stretch across the 
valley as far as the eastern slopes of the divide. He regarded 
the whole area as a complex of steeply folded and generally isoclinal 
structures, in which much has still to be done by way of detailed 
stratigraphical studies, before it can be analysed . 1 

.Allowing for the fact that the late Prof. Gregory’s notes, as well 
as my own, were made while travelling hastily across a region in 
which the sequence is unusually varied, incom- 
Gr'egory’s results. C * pletely exposed and thoroughly deranged, it is 
remarkable that they have not more differ- 
ences . 2 He noted that^ on the Irrawaddy-Salween divide, the gneissic 
foundation disappeared beneath the green schists, quartzites, phyl- 
lites and slates of my Kao-liang series. He accepted the validity 
of this scries, regarding it as corresponding to one of the later pre- 
Cambrian divisions somewhat earlier than the Torridonian or Keween- 
awan. a On the descent to the Salween* he saw the thin bands of 
crystalline limestone which it occasionally contains and the peg- 
matite dykes which sometimes intrude it. The brecciated limestone 
at the bridge, which I regard as Devonian, he thought might be of 
earlier date. In the tributary valley up which the track ascends, 
we have both recorded the rapid alternations of sandstones, shales 
and limestones with their associated bands of basic rock. He 
described how they have been thrown into a series of sharp folds and 
fractured by faults, both normal and horizontal, as well as by at 
least one thrust plane. Some of the diabases, he considered, were 
intrusive, but my own notes emphasize the tuffaceous character 
of the shales and the contemporaneity of some of the igneous sheets, 
which is confirmed by the presence of abundant volcanic matter in 
the limestone bands near Fang-ma-ch’ang. 

On Prof. Gregory’s map the rocks in the lower part of the Salween 
valley are shown as belonging to the Eao-liang series and the 

1 Yunnan ftoiae des Geographisohen Institute dor Sun-yatsen University. Toil II • 
Beobachtungen zur Geologie una Morphologic pp. 66-07, (1931). 

'Phil Tram r., Sor. B. p Vol. 213, pp. 176-178, 232-234, (1926)., 

* Ibid.t p. 219. 
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remainder to the Carboniferous, but it appears from his notes that an- 
other interpretation had occurred to his mind. This is indicated by his 
statement regarding the abrupt endings of the Minchia series against 
the Kao-liang series, north of the Salween bridge . 1 His Minchia 
series includes what I have termed the Older Palaeozoic Limestones 
and mapped in the lower portion of the valley hereabouts. This 
brecciated limestone, very similar in appearance to the typical 
Plateau Limestone of the Federated Shan States, is indeed the chara- 
cteristic feature of Prof. Gregory’s Minchia series, but with it he 
associated various shales, sandstones and grits and some occurrences 
of porphyries, coarse porphyritie basalts and diabase. The whole 
assemblage covers an extensive area in north-western Yunnan ; 
the only fossil from it whose identification is reliable is that by Dr. 
Oowper Reed of an Upper Devonian U neinulm. 

Whatever interpretation is placed ou Prof. Gregory’s results 
however, N the fact remains that he, as well as von Loczy, Credner 
and myself, regarded the complex on the eastern side of the Salween 
valley as of Palaeozoic age. The proof of the occurrence of fossili- 
ferous Mesozoic strata amongst them, which we owe to Dr. Cowper 
Reed, has far reaching consequences ; we may accept the Indian 
view that the Liu-wun fauna is to be ascribed to the Kimmeridgian, 
(Upper Jurassic), or, on the other hand, we may agree with the 
French suggestion that it should be placed in the Norian, (Upper 
Triassic), but in either case, theories based on the assumption that 
the Yunnanese highlands have remained above sea- level since Pala- 
eozoic times, must be modified. 

Before discussing the Brachiopod Beds themselves there are two 
closely connected subjects which it is opportune to mention here. 
The first concerns the age of the volcanic rocks and the second the 
cause of the disturbance which has disarranged the whole sequence. 

Mr. T. K. Huang has made the interesting suggestion that the 
basic rocks of the great river valleys of western Yunnan, are * nothing 
but the Omeishau Basalt 2 \ This is the name 
Age of the volcanic given to a series of basaltic lavas and tuffs 
Valley. °* **** Salween ^as a extension in the Chinese 

provinces of Szechuan, Yunnan and Kueichow. 
Its volcanic origin is proved by its definite geological position, by 
its association with tuffs and by its vesicular structure. Its position 

1 Ibid., p. 236. 

* Mem. Oeol. Surv. China , Ser. A, No. 10, p. 70, (1932). 

£2 
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in the Permian rocks of China Jias been accurately fixed, since it is 
always found above the Maokou Limestone and below the Luipukou 
or Choutang series. In official publications of the Geological Survey 
of China these are correlated with the Lower and Middle Productus 
Limestones of the Salt Range, respectively. Further, in those 
parts of central and western Yunnan where the Luipakou series is 
missing, and the basalt is followed by the Red Beds of Triassic age, 
Mr. Huang thinks it is possible that the Luipakou series was actually 
replaced by basaltic lavas. While these welcome ideas may be 
correct as far as they go and within certain definite limits in the ? 
Yangtze, Mekong and Salween valleys, elsewhere there is evidence 
of volcanic rocks both older and younger than those of the Salween 
suite. It is indeed possible that we have to deal with a series of 
far greater extension in time than this, comparable more, for example, 
with the Panjal traps of Kashmir, ranging as they do from the 
Upper Carboniferous to the Middle Trias. 

Although little is known of the intimate structure of the Salween 
section with which we are concerned, there is a foundation for the 
suspicion that its disturbed, and probably in 
disturbancc. thC Salween parts inverted, state, is a result of regional 
movements of great magnitude which, though 
only appreciable in sketchy outline at present, seem to indicate the 
play of unusually powerful orogenic forces operating from a westerly 
direction. 

For example, from the next valley to the east, that of the Mekong, 
about latitude 24°, I have described another complicated succes- 
sion. 1 This, according to M. J. Hoffet, is identical with the section 
in the same river valley much further to the south and in the extreme 
north-western corner of French Indo-China, where the Mekong 
forms the boundary between that territory and the Southern Shan 
States, and, further, is to be interpreted in exactly the same way. 
Briefly, this is that the Upper Laos are overthrust from the direction 
of Burma, in an arc convex towards the east, following the course 
of the Upper Mekong and nearly parallel to the better-known arc 
which limits the over-riding of the Upper Laosian element on that 
of western Tongking. 53 M. Hoffet believes that both examples 
from the Mekong valley are parts of the same overthrust, and if 


1 Heo. Qeol. Surv. Ind . , LTV, pp. 305-308, (1922). 
* C . JR. Ac. Sc., Tome 199, pp. 680-082, (1934). 
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such should prove to be the case, this major tectonic feature is 
traceable for at least 250 miles. 

The crumpled Palaeozoic and Mesozoic rocks of western Yunnan 
are wedged in and straitened between two great pre-Palaeozoic 
massifs , that of the Burma-Cbina border on the west, stretching 
from the Kubv Mines through Bhamo. Myitkyina and Putao into 
the little-known ranges beyond eastern Assam, and that of the Yalung 
valley, the southerly flowing tributary of the Yangtze, and western 
Szechuan, on the east, and there is no longer any doubt regarding 
the main direction of the forces to which they have been subjected. 
Professor Gregory has reviewed the evidence which leads to his 
conclusion that the Indo-Malayan llercynian movements have con- 
tributed to western Yunnan its predominant structure, through this 
was complicated later by the younger Himalayan movements, 
influenced v of course by the results left by their predecessors. Over- 
folding and thrusting due to pressure acting from west to east, 
are, as Gregory pointed out, common in this region. One example 
from many quoted by him may be. mentioned : the peaks which 
dominate both sides of the Si La pass (14,000 feet), between the 
Salween and the Mekong about Latitude 28°, are intensely over- 
folded by pressure from the west, a movement which is thought to 
be of comparatively modern geological date. 1 Of the five ago 
groups into which he classified the Yunnanese faults, one set is 
confined to overthrusts and tilting during the compression of the 
region by the Himalayan movements. At the same time he inferred 
faulting of a more normal type in that portion of the Salween valley 
now under description, but it is doubtful to my mind if this alone is 
sufficient to account for the stratigrapliical confusion which exists 
there. In my diary the probability of overthrusting on a large 
scale was mentioned, but the point escaped reference in my earlier 
published reports. 

As distinct from Professor Gregory, the official geologists of 
French Indo-China attribute a Neotriassie age to the Mekong over- 
thrust, as indeed they do to all the major movements which have 
affected the northern parts of their country, and it will be evident 
that the determination of the exact age of the Liu-wun Brachiopod 
Beds, the youngest marine fossil iferous rocks known to be involved, 
has an important bearing on this controversial question. 

i mi. Trans., 8er. B. # Vol. 213, p p. 200, 232-240, (1025). 
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II.— THE BRACHIOPOD BEDS. 

From a (lark greenish-grey, rather soft and earthy limestone or 
calcareous shale which crops out two miles below Liu-wun, about 
Lat. 25° i' and Long. 99°, 1 collected many hundreds of specimens of 
Rhynchonella, a few of Terebratula and a very few poor and imper- 
fect laniellibranclis, mostly in a fragmentary condition. At the 
time and in the field l wrongly attributed the Terebratula to the 
closely related genus Dielasma, and as such it appears in my earlier 
brief notice of these rocks. 1 The brachiopods occurred mainly in 
one fcinall area and were lying on the surface, completely weathered 
out from their matrix, which is crowded with forms of the same 
kinds. It. is the calcareous shale numbered 9, in the notice just 
mentioned, but as A. W. Grabau has pointed out, beds numbered 7 
and 8. which consist of more massive limestones, probably belong to 
the same group. 2 Detached blocks of rock undoubtedly derived 
from them contained w many broken specimens of Rhynchonella of 
much the same appearance. In the following list the fossils which 
have been identified by Dr. Cowper Reed from my collections are 
tabulated. 3 

BRACIIIOPODA. 

Rhynchonella (Burmirhynchia) praestans, Reed. 

„ ( „ ) „ var. conjurata. 

„ ( „ ) var. adjudicata. 

,, ( „ ) „ var. tenuiplicata. 

„ ( „ ) var. luchiangensis. 

„ ( „ ) var. discreta. 

„ ( Cryptorhynchia '{) sp. 

„ (Subgenus ?) afif. cuneif omits, Mansny. 

Terebratula (Holcotkyris) andle, Reed. 

„ ( „ ) cf. fiexa, Buckm. 

„ ( „ ) pinguis, Buckm. var. luchiangensis. 

„ ( „ ) „ var. olivaeformis. 

., ( ,, ) „ var. longistdcata. 

„ ( „ ) cf. subovalis, Buckm. 

„ ( Loboidothyris ) cf. perovaiis, Sow. 

» Jtec. Geol. Surv. Ind., XLV1I, p. 233, (1916). 

* Stratigraphy of China, Pt. I, p. 232, (1626). 

* Pal. Ini., N. &, Vol. X, Mem. No. 1, pp. 264-274, (1927). • 



Part 2.] 


177 


Cog (un Brown : Braekiopod Beds * 

PELECYPODA. 

Exogyra bruntrutana , Thiirm. 

39 cf. dubiensis , Conte j. 

„ emwens, Reed. 

Pecten ( Caniptoneeles ) lens, Sow. 

„ ( Syncyclonema ) luchiangensis, Reed. 

Lima (Radula) aff. mon sbeliardcnsis , Contej. 

„ ? sp* 

Modiola sp. 

Cucullaea cucvllala, Goldf. 

„ aff. virgata, Sow. 

Area aff. thurmanni , Contej. 

N uvula aff. menJcei, Roeni. 

Owing x to the abundance of intermediate and transitional forma 
amongst the specimens of Rhynchonella , Dr. Cowper Reed found it 
exceedingly difficult to refer these Yunnanese examples to any of 
the numerous species created by 8. 8. Buckman for the members of 
this genus from the Namyau beds of the Northern Shan States, and 
at the same time to observe his precise definitions. The affinities 
of some of the forms are often with not one but several of Buckman’. s 
species, but to which particular one the resemblance is closest it 
often proved impossible to decide. Dr. Cowper Reed explains 
therefore that some of his new speeific names are employed with a 
greater latitude of variation in each species than Buckman strictly 
permits. 

The similarity of this braohiopod fauna with that of the 
Namyau beds is remarkable, for although the great majority of the 
specimens ate referred to the new species Rhynchonella ( Burmirh - 
ynchia) praestans, Reed, or its five varieties, Dr. Cowper Reed 
states that the species itself is closely similar to Burmirhynchia 
costata , Buckm., a typical Namyau form. The ornamentation is 
almost identical, and although the anterior union* of the valves seems 
to be different, the shape of the muscle-scar in the brachial valve is 
the same in both species. Another important point is the external 
resemblance between Rhynchonella praestans, Reed, and Rhyncho- 
nella makei, Mansuy, from the Laos, though, as will be shown later, the 
beds in which the latter species occurs are no longer supposed to 
be of Liassic age. The occurrence of Rhynchonella (? subgenus) 
aff. cuneiformis, Mansuy, is another link with Indo-Chinese forms, 
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but in this case again, the Oallovian horizon to which it is attributed 
in Tongking is no longer valid. This remark also applies in other 
later instances where the Oallovian of Indo-China is mentioned. 

Of the five species of Terehratula, one, Terebratula (Ilolcothyris) 
ancile . , Heed, is new, but it is stated to be closely allied to Holcothyris 
angusta , Buckm.. from the Namyau beds and to be somewhat like 
Holcothyris laosensis. Mansuy, from the Oallovian of the Laos, The 
two species 11. of. flexa, Buckm., and H . cf. subovalis , Buckm., 
possess characters which sire typical of the Namyau shells with 
which they are. compared. The species which Buckman described 
as Ilolcothyris pinguis> from the Namyau beds, is present in three 
forms which arc distinguished by new varietal names. The remain- 
ing example, Terebratula ( Loboidithyris ?) (if. perovalis , Sow., is stated 
to resemble somewhat Zeilleria intermedia , Mansuy, from the Callovian 
of the Laos. 

Buckuian ascribe# a Middle Jurassic (Bathonian) age to the 
Namyau limestones ; if this is correct and if the brachiopod fauna 
of the Liu-wim beds was the only available standard of comparison, 
a similar age would have to be given to them. The results of the 
examination of the lamellibranchs, however, have led Dr. Cowpcr 
Keed to a different conclusion, which is best stated in his own words 
as follows : — 

* The similarity of the brachiopod fauna of these Liu-wun beds with that of the 
Namyau bods of Burma is striking, but in the case of the other fossils the evidence 
does not point to the same age as Buckman deduoed from the brachiopods, for 
they have Oxfordian or Kimeridgian affinities and some of the species are almost 
indistinguishable from common European Upper Jurassic forms. Probably they 
come from a higher horizon than the Oxfordian series, for SOffiC Of the fOSSllS Are 
closely related to or identical with forms which occur in the Sequanian or Kimeri- 
dgian. Unfortunately no ammonites are present in the matorial available. On 
the whole a Kimeridgian ago may be ascribed to this fauna.’ 1 

Thus the anomalous position is reached that while the brachio- 
pods point to horizons well down in the Middle Jurassic as suitable 
for the reception of the Liu-wun beds, the lamellibranchs indicate 
that they should be placed in the lowest subdivision of the Upper 
Jurassic. 

About twenty miles to the south of the traverse already described, 

1 crossed the Salween valley again by the track which leads from 


1 Pal. Jnd., N* >S., Vol. X, Mem. No. 1, p. 256, (1927). 
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Lungling Ting to Shun-ning Fu. Here, once 
°* tnore > though the Irrawaddy-Salween divide is 
somewhat lower and broader, it is built of 
the same crystalline rocks and intrusive granites, overlain on the east 
by the. pliyllites and associated members of the Kaoliang series, 
followed in their turn by metamorphosed limestones and limestone 
breccias as before. The river itself flows between steep limestone 
cliffs rising from the water for some hundreds of feet, and ascending 
from the eastern bank is a complex similar to that of the more 
northerly traverse, limestones and shales, marly and sand}* beds, 
intercalated with tuffs and flows of basic rocks. The succession, 
or at any rate that portion of it which can be determined in the 
course of a single rapid march, has already been given. 1 Much of 
it is doubtless of Permo-Carboniferous or Permian age, but at the. 
bottom of ytho last ascent to Tai-ping-tzu, a small village lying at an 
elevation of 4,000 feet, two miles from the ferry across the Salween, 1 
collected specimens of shelly limestone which were examined by 
Dr. Cow per Heed. He found that the rock is composed almost en- 
tirely of a mass of small oysters with a few fragments of a large species 
of Pecten and two or three very imperfect doubtful braehiopods. 
Although these fossils do not indicate its age precisely, so far as their 
affinities are determinable they suggest an Upper Jurassic horizon 
and possibly the same as that at Liu-wun, further north. This 
possibility is strengthened by the fact that both occurrences possess 
more or less the same strike. Shelly limestone bands of the kind 
described occur elsewhere in the same vicinity, for instance about four 
miles further to the north-east, and just below Teng-tzu-p’u there 
are examples which are full of the fragmental remains of innumerable 
bivalves and other fossils. 

Returning again to the northern traverse, at the western edge of 
the Pu-piao plain and two miles from the village of the same name, 
there arc outcrops of compact light grev lime- 
Possible occurrence of stone which have previously been regarded as 
Pu-piao. Permo-Carboniferous. On a piece ot this 

material Dr. Oowper lteed recognised a wea- 
thered irregular calyx of a coral resembling Thecosmilia , apparently 
undergoing fission, so that it has the irregular transverse shape of 
sucli species as Th. clatkrata , Evnnir., Th, Dc Filippi , Stopp. 
and other Triassic species. The septa, so far as they are preserved, 

* Rtt. Ged. Sun. Ind., XLVIT, pp. 253.256, ( 1916). 
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seem also to show the characters of this genus. 1 The specimen 
seems to indicate a Mesozoic age for this particular limestone, though 
its stratigraphical relation to the Liu-wim beds is quite obscure. 

From about two miles below Lameng and shortly before the 

ferry across the Salween is reached, on the more southerly of the 

Triauic limestones ^ wl,ich 1 cr0BS f d «•* valley, 

of the Salween valley, 1 nave, described occurrences of laminated, light 
west of Taiplngtzu. grey limestones and of platy, dark greyish- 

blue bands with impressions of bivalves, which at the time I thought 
belonged to some Carboniferous horizon 2 . These lamellibranelis 
have unfortunately proved to be indeterminable, but Dr. Cowper 
Reed considers that the concentric ridges and striae of some of 

them indicate shells which might belong to Carbonivola, Edmondia 
or Attorvma 3 . He also draws attention to certain resemblances 

between these specimens and the Upper Permian lamellibranchs 
from Fukien figured^ by Grabau as Carbonicola and Anthracomya - 4 . 

An imperfectly preserved coral from the grey limestone has 
been determined by l)r. Cowper Reed as Tkecnsmilia aff. weberi, 

Vin. de Regny, a form from the Trias of Timor. It is also allied 
to Thecosndlia clathrata, Emmr 5 . These limestones thus belong to 
some undetermined horizon of the Trias. 

It must be more than coincidence that limestones with Triassic 
corals have been found in both sections of the Salween valley which 
were traversed, in one case to the west and in the other to the 
east of the brachiopod-bearing limestones. It leads to the supposition 
that some at least of the contemporaneous igneous rocks amongst 
which they occur are of the same age. 

III.— COMPARISON WITH THE N AM YAU LIMESTONES OF THE 

SHAN STATES. 

The main area in the Northern Shan States occupied by rocks 
of the Namyau series, as mapped by T. D. La Touche, stretches 
from a point 20 miles south-south-west of Hsipaw in a north-easterly 
direction for over 50 miles to positions north of latitude 23°, 
gradually increasing in width at the same time to a maximum of 10 
miles. There are outlying patches of what was once a wider spread 

i Pal. HA., N. 8., Vol. X, Mem. No. I, p. 279, (1927). 

» Sec. Oeol. fivrv. Ind., XLV1I, pp. 263-264, (1916). 

» Pat. HA., N. 8., Vol. X, Mem. No. I, pp. 277-278, (1927). 

* Stratigraphy of China, Pt. I, p. 486, (1926). 

* Pal. Ind., N. 8., Vol. X, Mem. No. 1, p. 261, (1927). 
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covering, further east, especially near Lasliio. Except in the south, 
the inner or western boundary of the main area follows the general 
trend of the margin of the pre-Palaeozoic rocks remarkably closely, 
though the Namyau series is separated from them by a narrow 
strip of Plateau Limestone followed in its turn by the zone of the. 
Silurian and Ordovician beds. Between the southern termination 
of the Namyau band and the older Palaeozoic: zone lies a patch of 
the Napcng beds, containing the type-localities of these, the only 
other fossiliferous Mesozoic rocks of the Northern Shan States. 

Beyond latitude 23°, the extension of the Namyau Series was 
surveyed by myself for a brief period in 1916, by 6. V. Hobson 
in 1929 and more systematically by Dr. M. R. Sahni between 1930 
and 1933, resulting in the mapping of the main area for another 
65 miles to the noTth-east. 1 an) indebted to Dr. A. M. Heron, 
Director of the (Geological Survey of India, for a copy of the new 
geological map, as far as it has been completed north of latitude 23°, 
and from it and the earlier one, 1 have prepared the small scale sketch 
map reproduced as Plate 26. It again emphasizes the general 
parallelism between the trends of the pre-Palaeozoic rocks and the 
Namyau scries, though with an unusual overlap of the latter on 
to the former in one position ; the existence of a long new strip 
of Napeng beds, in its normal position between the Namyau series 
and the older Palaeozoic zone and, finally, the splitting of the main 
Namyau band by an inlier of ancient. Ohaung Magyi rocks at the 
eastern margin of the mapped area. In the neighbourhood of 
Nam Tu, where the boundary of the pre-Palaeozoic rocks dSSUlUfS 
for a short distance an unusual direction of a little to the west 
of north, the inner limiting line of the Namyau series follows the 
same course, only to swing round to the north-east again, copying 
the outer margin of the ancient rocks of the Khodaung Hill Tracts 
and of the Shweli valley about Namkham. Across the Chinese 
frontier in Yunnan, the pre-Palaeozoic trend becomes north and 
south and the occurrence of the equivalents of some part of the 
Namyau series in the Salween valley there might well have been 
predicted from their known location and consistent behaviour on 
the British side of the border, had these been known at a earlier 
date. 

The Brachiopod beds of Liu-wun correspond only to one or 
more of the thin but persistent limestone bands found towards 
the base of the Namyau series; at any rate north of latitude 23° , which. 
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apart from their faunas, are of little significance in the great mass 
of red sandstones and shales, with beds of grey and speckled sand- 
stones and layers of yellow clay, totalling, according to T. D. La 
Touche, many thousands of feet in thickness 1 . Other features bear- 
ing on our comparison may be briefly mentioned. Discontinuous 
bands of coarse conglomerate sometimes occur at the bottom of 
the series, but in the only instance known to La Touche where 
the Namyau series is associated with the underlying Napeng beds, 
the section is so obscure that their exact relations could not be 
ascertained 2 . Finally, La Touche believes that the limestones of 
the Namyau series have been profoundly disturbed, for they gene- 
rally dip at high angles and are often vertical 3 . 

About a thousand specimens of brachiopods collected from the 
Namyau limestones by T. H. D. La Touche, F. N. Dutta and G. E. 
Pilgrim, were examined and described by the late S. S. Buckman, 
who found that they consisted entirely of members of the two 
great families the Rhynchonellidw and the Ten- 
Age of the Namyou bratulidd. He separated the former into two 
new genera :—Burmirhymhia y with forty new 
species and Sphenorhynchia (?), with two new species, while all 
the latter were placed in one new genus i —Hofoothyris, with twenty - 
two new species. In this considerable collection of brachiopoda, 
Buckman concluded that there seemed to be no identity with any 
known forms and the evidence for the correlation of the Namyau 
limestones with European or other strata proved particularly scanty 4 . 
In the complete absence of specific identity and with very little 
generic identity between the Namyau brachiopods and those from 
other localities, Buckman was compelled to consider general resem- 
blances in his attempted correlation with European strata, but to 
what extent these are to be regarded as infallible guides is merely 
a matter of opinion. In the case of the terebratulids, he found 
a remarkable resemblance to a new series of Bathian forms, 
Avonothyris ; but this was further described as only a general resem- 
blance, not identity, and the species could not be regarded even as 
congeneric. As to the rhynchonellids, he noted a general resem- 
blance to the European species of the Bathian, say from Great 
Oolite to Oornbrash, but generic resemblance only existed in a 

* Mm. (hoi. Surv. Ind XXXIX, Pt. 2, p. 304, (1913). 

* Ihid. 9 p. 286. 

8 Ibid., p. 304. 

‘/ViZ. Ind. t N. S., Vol. Ill, Mem. No. 2, p. 2W, (1917)., 
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few eases to certain rhynchonellids of the Great Oolite (Bathian) 
of England and Prance, more or less related to B. hophinsi , David- 
son, but mainly new species. Buekinan ends his argument by 
direct comparison as follows : — 

‘ The geological position, therefore, which hs indicated l>y the generic afli- 
nities of the rhynchonellids is fairly confirmatory of that suggested by a more 
general likeness of the Terebratulids ; it points to Bathian near about the Brad- 
ford Clay. In such case some correspondence with the Brachiopod fauna from 
the Putchum Beds of (hitch might be expected ; but that can hardly be claimed : 
there is less than with the Bathian of Europe. There are no species of Bur- 
in irhynchia, nor of Holcothyriu in the Putchum Bods as illustrated in Dr. Kit chin’s 
memoir ; but there are species of Bnrmirhyiichia in the Bathian of Europe. * 

He then proceeds to arrive at the same result by indirect methods 
of morphogenetic comparison, involving many suppositions, which 
though they may not be impossible, admittedly make too strong 
a demand on probability and as such need not be considered here 1 . 

An important contribution to the study of the Namyau lime- 
stones and their relations with the Liu-wun brachiopod beds, was 

Dr. Cowper Reed’s macle b >' I)r - Cow P t,r Rml > who visited the 
investigations In the Northern Shan States in 1927 2 . At the Ta-ti 
Northern Shan States, locality in Hsipaw State, already known from 
La Touche’s work and Buckmans descriptions of its bracliiopods, 
he found shelly limestones, crowded in {daces with small crushed 
shells of species of Exogyra and Ostrea , amongst which bracliiopods 
also occur. At a new locality, near mile-post lb-4 on the road 
from Lashio to Nam Tu, the limestone bands, dipping east at about 
45°, are full of the same assemblage of bracliiopods and small 
broken oysters. The following lists tabulate the species which 
have been recognised, while those which also occur at Liu-wun are 
marked ==• 

Locality 1. — Ta-ti, Hsipaw State. 

Terebratufo ( Hokothyris ) pinguis , Buckni. 

„ ( „ ) subovalis , Buckm, 

„ ( „ ) rostrata, Buckm. 

= Exogyra eminens, Reed. 

,, cf. multiformis , Koch and Dunk. 

„ cf. monsbeliardensis, Contej. 

= Pecten {SyncycUmmia) luchiangemis, Reed. 

= „ (Camptonectes) lens, Sow. 

1 Pal. 2nd., N. S., Vol. HI, Mem. No. 2, pp. 216-219, (1917). 

• Nee. CM. Sun. Ind., LXV, pp. 186-187, (1931). 
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With these arc found in addition the following six of Buekman’s 
forty species of RhynchoneUa ( Burmirhynchia ) — shanen$is 9 inequalis , 
namyauensi*, lenglwovgensis, avails and globulus. 

Locality 2. Near Mile 18-1, Lashio-Nam Tu Hoad. 

T arch rata la ( Holeothyris) angusfa, Buckm. 

( ,, ) delta, Buckm. 

,, ( ,, ) exjxinsa, Buckm. 

- - ) pinguis , Buckm. 

— ( ,, ) subovalis, Buckm. 

--- lixogyra bmntrutana, Thurm. 

multiformis , Koch and Dunk. 

„ of. virgula , Sow. 

Aleclryonia rastellaris , Munst. ( =yregaria , Sow.). 

Lima sp. 

Oerithium sp. 

With these also fltecur the following amongst Buckmans species 
of Rkynchondla (Burmirhynchia) : — asialica , dattai , globulus , irrc - 
gularis , nammwnsis, namtuensis, orient, alts , pilgrimi, pinguis, pyri- 
for mis , seengensis and subtrigomdis. 

Tu lithological and palaeontological characters as well as in 
facies these shelly limestones arc closely similar if not identical 
with those of kiu-wim. Dr. Cowper Reed writes that — 

‘ Several of the species are identical and others closely allied, and we may 
with considerable assurance correlate the beds in these three localities and regard 
them as belonging to the same stratigraphical horizon. There does not seem 
any sufficient reason to revise the previous conclusion that the position of these 
beds is in the Upper rather than in the Middlo Jurassic, though possibly they are 
Oxfordian rather than Kimmeridgian .’ 

As Dr. Cowper Reed points out amongst the ammonites, mol- 
lusca and brachiopods from the coastlands of Kenya, described 
by L. F. Spath and J. Weir, there are several species of the latter 
two groups that arc apparently identical with those from Burma 
and Yunnan. This is also the case with the fossils from Jubaland 
and Somaliland with which the Kenya fauna also has close affinities. 
The age of the latter is considered to be Argovian-Kimmeridgian. 

The only other information available on the Namyau series 
and related Mesozoic beds in the Northern Shan States* consists 
of the all too brief notices which have appeared from time to time 
in the annual reports of the Directors of the Geological Survey 
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of India, as the mapping of the north-eastern corner of the region, 
north of latitude 23°, has proceeded, 

Mr. tr. V. Hobson found in the south-eastern portion of Sheet 
93 E/7 and in the north-western part of its neighbour on the east 
Mr. <i. V. Hobson’s (® 3 that the Plateau Limestone is for 

PllSSflge beds of possible the most part covered with younger sediments 
Norton age. which he regarded as mainly of Rhaetic age, 

though on what evidence is not stated in the only short summary 
of his work which has been published. As the covering of the 
limestone hereabouts is more complete than appears to be the 
case further south, he suggested that the marine transgression 
responsible for its formation came from the north-east, that is 
from Yunnan. Of unusual interest is the occurrence of a series 
of unfossiliferous dark grey, thin- bedded limestones with inter- 
calated sandstones, passing up into carbonaceous sandstones, be- 
tween the v Plateau Limestone and the Rhaetic beds, which 
Air. Hobson tentatively termed “ Passage beds *' of possible Norian 
age. Argillaceous limestone containing typical Namyau brachio- 
pods was found at one locality only 1 . 

Continuing Mr. Hobson's work to the north-east on to Sheet 93 
E/ll. Dr. M. R. Sahni found a scries of very fossiliferous, yellow or 
purple clays, grey shales, dark blue, compact 
surveys^* R Sallt1 * 8 limestones and grey argillaceous limestones, 
near the Slum village of Na Kong. He is of 
the opinion that while the fauna of these beds indicates affinities 
with that of the Napeng beds through such forms as Paheoncilo 
nanimensis , Dentilmina morn , Promath lldn cxilis and Pecten ( Aequi - 
pecten) bayzandi . which were all new species originally described by 
Miss M. Healey, it is, on the whole, distinct from it. The total 
absence of the Burmesiidae and of the Rhaetic zone fossil Pteria 
(Avicula) contorta, Portlock, is very significant and, it is added, 
the majority of the forms found at Na Keng belong to species that 
have not so far been described. Amongst the lamellibranchs there 
is said to be a new species belonging to each of the following genera — 
Pecten, Modiola , Cardium and Protoeardium , while a single speci- 
men of Posidonomya was also collected. The last-named genus is 
new to the Napeng beds. Of 2 the gastropods a new species of 


1 Htc. Geot. Surv. Ind LXIII, p. 92, (L930). 

* Ibid., LXV, p. 87, (1931). 



186 Records of the Geological Survey of India. [Vol. 71, 

Pleurotomaria occurs very profusely in a dark grey argillaceous 
limestone. 

Outliers of the Namyau series were found in a number of local- 
ities, consisting of the usual purple sandstones, clays, speckled 
sandstones and in terst ratified beds of grey argillaceous limestone, 
the whole being folded in an approximately north-east and south- 
west direction. From the limestones, which have yielded a rich 
brachiopod and molluscan fauna., the following species were deter- 
mined : 

('cmithyris ovalis, Buck in. 

,, sp. nov. 

Bu rmirhynchia depressa, Buckm. 

— - ' „ irregularis, Buckm. 

„ transversaUs , Buckm. 

,, regularis , Buckm. 

„ pinguis , Buckm. 

Syncyclommm luchiangensis, Reed, 
together with new species of Pecten , Modiola and Patella . 

The rliynehonellids marked— occur in Or. Cowper Reed's collec- 
tion from ‘"mile-post 1 0-4”, on the Lashio-Nam Tu road, while 
the lamellibranch, Syncyclonema luchiangensis , Reed, has been found 
at Liu-wun. Although attention is not drawn to it in the Annual 
Report in question, Or. Salmi’s determination of Cererithyris ovalis , 
Buckm., is of great interest, as the genus as not been found in the 
Namyau series before, and this particular species was created by 
Buckman for a fossil from the English Oornbrash. Thus, this is 
the first and as yet single instance of definite specific identity be- 
tween a brachiopod of tins Namyau limestones and a European 
form. The rhynchonellids collected at Loi Lem, a locality which 
yielded no terebratulids, indicate, in Dr. Salmi’s view, an age near 
the Bradfordian, but the terebratulids from Hsai Hkao seem to 
point to the Cornbrush and it is suggested that separate horizons 
may be represented at the two places 1 . 

In the years 1931 to 1933, Or. Sahni continued his mapping 
across Sheets 93 E/10, 11, 13, 14 and 15, up to longitude 98°, and 
proved the continuity of the main band of the Namyau .rocks 
striking to the north-east the whole way ; brief outlines of his 
progress have been published in the General Reports. He refers 


* JW*. pp. 87, 88. 
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to the Namyau rocks in these regions as fine to coarse-grained 
purple sandstones with occasional beds of grey shale and inter- 
stratified bands of argillaceous limestone. Thus their dominant 
lithological characters further south still persist. Dips are generally 
high. With the exception of a few indeterminable fragments of 
lamellibranclis, the sandstones arc unfossiliferous. A few fossils 
occasionally occur in the shales, but the limestones are nearly 
always fossil-bearing and have yielded a prolific fauna. Amongst 
others the genera Ilolcothjris , Bttmirhynchia , Alectryonia , Gardium , 
Protocardium , etc., are mentioned. Amongst many new localities 
those of Kongnira (23° 45' : 97° 55' 30") and Kawng-hlca (23° 50' 
30" : 97° 59'), are outstanding in the variety of their lamellibraneh 
remains. At Kawng-hka they exist alone : at Kongnim they are 
associated with the brachiopod* Burmirhyndiia and Holcothyris. The 

lamellibranclis belong to the genera Lain, Nucula , Mylilns , Gras- 
satellites, Astarte , Thracia , Peel on , Ostrea and Lima. The Bracliiopoda 
so far identified, include the following: — 

J Burmirhynchia mmtuensis , Buckm. 

X j, irregularis , Buckm. 

,, senelis , Buckin. 

■== ,, shanensis , Buckm. 

,, h palate ns is } Buckm. 

= „ namyauensis , Buckm. 

„ depressa, Buckm. 

|| J — Ilolcothyris pinyuis , Buckm. 

J „ expansa , Buckin. 

„ angulata , Buckm. 


Of this list, one species marked jj , occurs at Liu-wun, three 
marked — at Dr. Oowper Heed's Ta-ti locality and four marked J 
at his “ mile-post 18-4 ”, Lashio-Nam Tu toad 1 . 

The probable existence of older Triassic limestones in associa- 
tion with the tw r o known occurrences of the Liu-wun brachiopod 


The ammonite beds 
of Na Hkyam, North 
Shan States. 


beds in Yunnan lias a parallel in the Northern 
Shan States, where a series of argillaceous lime- 
stones and shales containing a rich fauna of 


ammonites and gastropods was discovered by Dr. Sahni at Na 
Hkyam (97° 45' : 23° 17') in 1931. 2 They arc stated to be inter- 


1 Itec. Geol. Surv . Ind., LXVI, p. 97, (1932) ; op. cit LXV1T, p. 40, (1933) ; op. cu 
LXVIll, pp. 21, 68, (1934). 

*Op.ck, LXVI, pp. 97, 98, (1932). 

F 
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stratified amongst dolomites but as the nearest exposures of the 
Namyau rocks lie only about half a mile away, I prefer to associate 
them provisionally rather with the Mesozoic rocks than with the 
Plateau Limestone, in the usually accepted meaning of the term. 
According to Dr. Salmi's preliminary determinations the ammonites 
include Xenaspis carbonaria , Waagen, Nannites cf. hindostanus , 
Diener, and herberti Diener, Nannites , sp., but the commonest form 
belongs to a new' genus of the Hungaritida 3 . Amongst the gas- 
tropods the dominant genera are Pleurotomaria and Naticopsis (four 
species), while others are referred to Murchisonia , Neriiomopsis y 
Trochus , and Platyceras . . . A single species of HolopeUa is said to 
be very similar to IlolopeJla trimorpha, Waagen. Numerous lamelli- 
branchs were also collected, including forms of Schizodus , Peeten 
and Aviculopecten , of which the first named is the commonest. 

Xenaspis carbonaria is an important leading fossil of Permian 
age in the Productu.T Limestone of the Salt Range, in the Ruling 
shales of Spiti, in the exotic block of Chitiohun No. 1, and in the 
highest horizon of the Zewan beds of Kashmir 1 . Nannites is a 
Triassie genus exclusively and the species N. hindostanus is known 
to persist through all the stages of the Himalayan Lower Trias, 
while A\ herberti occurs in the Otoceras beds of Spiti, of Low r er 
Triassie age and correlated by Diener with the unfossiliferous clays 
and shales lying between the Upper Productus limestone and the 
Lower Ceratite limestone of the Salt Range. 2 HolopeUa trimorpha 
is an Upper Productus limestone fossil. 3 Until the collections 
are systematically described it is impossible to fix either their age 
or relationship, though it appears that they may belong to either 
the uppermost Permian or the lowermost Trias. Some 20 miles 
further west lie Mr. Hobson's pre-Napeng passage beds, so that 
in tJhis region there is available for future study the most complete 
sequence of Shan Mesozoic formations yet discovered. Contacts of 
the Napeng beds and the Namyau series have also been mapped 
hereabouts and if the stratigraphical bearings between these two 
groups on the one hand, and between the Na Hkyam beds and the 
Namyau series on the other, have not been clearly determined by 
recent field work, it is an area where more detailed investigation 
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should soon lead to results which would settle the contentious ques- 
tions of the proper correlation of these rocks. 

~ IV.— COMPARISONS WITH INDO-CH1NA. 

The Mesozoic rocks of Yunnan and of the Federated Shan States 
are found again in the adjoining regions erf Indo-China, to the south 
and south-east respectively, and T shall try to summarize here as 
concisely as possible the reports of the official French geologists 
on the various formations which may be the equivalents of the 
Liu-wun beds ; themselves, as we have seen already, to be corre- 
lated with at least part of the limestones of the Namyau series of 
the Northern Shan States. 

In 1896, three years before Messrs. T. If. D. La Touche and P. N. 
Dutta commenced the survey of the. Northern States, H. Counillon 

_ t . , . . drew attention to the occurrence of limestones 

The bracluopod lime- , , „ . , . . , 

stones of Luang Pra- with a rich fauna of brachiopods, near Luang 

Prabang, on the Mekong and in the Laos. It 
is unnecessary to trace the various descriptions of these rocks and 
tlieir fossils through the lengthy literature which has grown around 
them and to which many of the distinguished geologists of the 
Service (jvolofjitpAC dc 1 j 1 ndo-Chvnc have contributed, including, be- 
sides IL Counillon, G. Monod, M. JVlansuy, Cn.pt. Zeil, C. Jacob, 
Commandant Dussault, Cnpt. Patfce and «T. Fromaget. It must 
suffice to state that the limestones occur in the central part of the 
Quan Houng syncline, the flanks of which are formed of red sand- 
stones underlying red clay shales and conglomerates, a group of 
rocks which is known as the “Gres et Argiles rouges du Haut 
Laos/* The limestones themselves are very laminated and full of 
earthy matter. Up to the time of their examination by Messrs. 
Jacob and Dussault ill 1921), they wore believed to be of Liassic 
age on the strength of the occurrence of the following fossils in 
them, the determinations of which wrere made by H. Mansuy. 1 

Pentacrinus sp. 

Spiriferina acuta, Mansuy. 

Hustedia orient alis, Mansuy. 

Rhynckonella pseudopleurodon , Mansuy. 

Rhynchonella urnhei , Mansuy. 

Terebratula brevirostris , Mansuy. 

1 Bull* Serv. Geol. Jndochine , Yol. XIII, Kasc*. IV, pp. 6, 7, 52*o4, (1924). 

r 2 
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^ Jacob and Dussault, however, found a single small ammonite in 
them which Capt. Patte determined as Discophyllitcs lavbei , Gemm., 
& form which occurs in the Upper Trias of Sicily. It then seemed 
that the Brachiopod limestones of Luang Prabang would have* to 
be removed from the Lias into the Upper Trias and this opinion 
was abundantly confirmed by M. J. Fromaget’s work. He visited 
the locality at the end of 1928, and in addition to further specimens 
of Discophyllites , collected others belonging to the genera Tibetitcs 
and Arceslcs as well as a Nautilus allied to Clydonauiilus griesbachi , 
Mojs., one of the zone fossils of the lower part of the Himalayan 
Norian. 1 Tibetitcs and its subgcuera occur in the same stage while 
Arcestes is found both in the Carnian and Norian of the Himalayas 
as well as the Anthraeolithic of the Salt Range. 

On palaeontological grounds then the Norian age of these Luang 
Prabang limestones must be regarded us reasonable and Fro mage t 
attributes no importance to the bracliiopods which make up the 
bulk of the fauna, Tn spite of the fact that certain rhynchonellids 
are admitted to be identical, or to present very close affinities with 
examples from the Namyau and Liu-wun limestones (see page 202). 
On the other hand Spirifcrina acuta , Mansuy, is comparable with 
&. shalslialensisy Bittn., of the Himalayan Carnian and Terebratula 
brevirostrib, Mansuy, greatly resembles T. pyriformis , Suess, of the 
Rluetic schists of Koessen in the Carpathians. 

b The stratigrapliieal evidence leads to the same conclusion. ’ The 
brachiopod-beariug limestones arc now recognised as the terminal 
member of a great marine Triassic series, found along the whole 
length of the valley of the Nam Ou from the vicinity of Phong 
Saly and which finally disappears to the south-west of Luang 
Prabang by stretching and flattening under overthrust masses of 
the Anlhracolitliic, but which laterally, in other directions, passes 
into clays and sandstones of a sub-continental character. The 
limestones and the underlying beds in conformity with them arc 
folded ; above them, separated by a pronounced discordance, are 
practically horizontal red beds of the usual type forming part of 
the wide-spread, post-Triassic covering and generally referred to as 
* Gres superieurs ’ or ‘ Gres continentuux \ 

In view of the close geographical association of the Namyau 
series and the Napeng beds in the Northern Shan States, it 


i Pal 1ml , Her. XV, Vol. IV, Pt, 1, p. 130, (1S90). 
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is essential to mention here that near Con Tagnc, a locality which 
lies much nearer the Southern Shan States th^ 
Con h Tagne. et1g °* Luang Prabang, and is probably not more than 
60 miles in a straight line from the nearest 
point on the Burma-Indo-China frontier* Messrs. Jacob and Dassault 

found a scries of clay shales, resting on limestones of Palaeozoic 

appearance and containing a typical Napeng fauna. Of thirteen 
species identified by Capt. Patte from their collection, eight are 
typical Napeng forms, three arc closely allied and two are new'. 
Such typical Napeng fossils as Myophoria napengams, Healey, and 
Pecten ( Syncyclonema ) quulidianus, Healey, are votv common, while 
Burmcsia lirata y Healey, and an Avicula related to the zone fossil, 
A. com l or ta, Portlock, also occur. These strata are met with in a 
shaley series forming part of an anticlinal assemblage hi the 
middle of a great spread of typical Red beds. Prom the, stand- 
point of official Indian geology they are indubitably of lthaetic 

age but they arc now classified as Upper Trias in Judo-China. 1 

At the Signal Station of Phong Saly, the chief town of the 
Military Territory of the Upper Laos, a series of shales and 
sandy shales with abundant plant remains occurs below red 
shales aud sandstones 2 . From the determinations of Mile. 

Colam the shales are believed to correspond 

Phong Sa^y*" 1 bC<,S °* *° lower of the two well-known groups 

into which the Hongay flora of Tongking has 
been divided, that is to say, to the base of the, lthaetic. Now, 
although the plant remains which occur with the coal seams of 
Kalaw in the Southern Shan States are of Upper Lias 1o Lower 
Oolite in age, according to Dr. C. S. Fox, quoting Dr. 0. de P. 
Cotter. 3 I hold the personal opinion that they will eventually prove 
to be more comparable with the Hongay flora, as indeed Dr. Cotter 
himself once thought possible. 4 Dr. B. Salmi’s investigations of 
the six specimens of conifers from the Kalaw collection show that 
each of them may equally well bo of Bluet ic as of Jurassic age 
and the numerous ferns and cyeads still remain to be re-examined. 5 

'BvU. Berv. Qhl. IndocMw, Vol. XIII, Fane. IV, p. 43, (10341: Mem. Berv. 
Gkil. Indochine, Vol. IX, Fasc. 1, (1932). 

3ull.Scrv.Q6oL Indochine , Vol. XL1I, Fasc. IV, p. 38, (1924). 

8 Mem. Qeol. Burv. Ind ., LV11I, p. 166, (1931). 

4 llec. Qeol . Burv. Ind. t LV, p. 34, (1923) ; ‘ The Mineral Deposits of Burma p. 6/ 
(1924). 

4 Pal. Ind., N. S., Vol. XI, pp. 99-101, (1931). 
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In explanation of this digression I wish to emphasize that the 
cpai-bearing series of Hongay and other places in Eastern Tong- 
king, the plant beds of Phong Saly, the Con Tagne beds with the 
Napeng fauna, and many other occurrences of the same kind in 
Indo-China, have been removed from the Rhactic to the Norian, a 
position which in the opinion of M. Fromaget and other French 
geologists they share with the Napeng beds proper of the Shan 
States, the Namyau series and the brachiopod limestones of 
Yunnan. I reserve my views on the wider implications of these 
suggestions for a later paper dealing with the Trias of Yunnan, 
being concerned now only with the problem of the Liu-w T un beds, 
the Namyau series and their more apparent equivalents. We may 
now consider the analogous braehiopod-bearing limestones of Pac 
Ma, Ban 0 and Hoang Mai. 

Discovered by Commandant L. Dassault in 1920, the brachio- 
pod limestones of Ban 0 and other places stretch from Ban 0 

^ J iT&elf, some six miles north of Sanuieua, the 

The brachiopod lime- . 

stone of Han 0, etc., capital ol the province ot the same name m 

Uos” 6118 Prov,nce » the Laos, in a series of discontinuous out- 
crops for about 30 miles across tributary valleys 
of the Song Ma river. No higher beds are known in the region 
and the available information about their underlying strata is not 
very precise. In places they appear to rest on a series of sand- 
stones and shales with beds of crushed rhyolite, but at others red 
sandstones and shales intervene. Their lower members are dark, 
calcareous shales and white, siliceous limestones followed upwards 
by purple and sometimes brecciated limestone. These beds, which 
arc unfossiliferous, reach G40 feet in thickness and are overlain 
by 190 feet of hard, light grey, often oolitic and fossiliferous lime- 
stone, the Terebratula limestone proper. (Calcaires a Terebratulcs 
de Ban O). 

For various reasons Commandant Dussault believes that the 
contact of these limestones with the underlying rorks in the ex- 
posures which he examined is not a normal one, but must be 
regarded as possessing a tectonic character and it is shown as such 
in his sections. At different localities these lower beds have 
yielded Virglorian ammonites and Middle Triassie fossils, elsewhere 
again, shales w r ith the Carman ammonite Margarites samneuaensis , 
Mansuy, apparently occur. 1 

1 £uU* Serv* Gid. htdochinc, Vol. IX, Faac. II, pp. 54-56, (1920). 
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The following fossils, determined by H. Mansuy and considered 
by him to show Callovian affinities, have been obtained at Ban 
0 

Holcothyris la asm sis, Mansuy. 

Aulacothyris dussauUi , Mansuy. 

Zeilleria pentagons Mansuy. 

Zeilleria intermedia, Mansuy. 

Pecten (?) banoetms , Mansuy. 

Pecten sp. 

Lima sp. 

Neri tops idee u nd eteri aim'd. 

To this list J. From a get adds Spirifenn a of. lipoldi , Bittn. and 
Aulacothyris inf lata, Mansuy. The reasons for his proposal to 
remove these limestones from the Callovian (middle Jurassic) to 
the Norihn (Uppermost Trias) will be better appreciated after 
the Hoang Mai occurrence has been described below. From the 
palaeontological point of view, however, it is pointed out that 
Spiriferina cf. lipoldi occurs in the Carnian of the Alps while 
Aulacothyris injlata presents remarkable affinities with A. sandlin - 
yens is, Bittn. of the Alpine Norian. A revision of the earlier fauna 
confirmed his view that the horizon is best attributed to the top 
of the Trias, for to him Zeilleria intermedia , Mansuy, appears identi- 
cal with Terebralula prwpunctala , Bittn., of the Dach stein (Norian) ; 
Zeilleria pentagona, Mansuy, seems inseparable from Terebralula hun- 
garica , Bittn., from the Derno Beds (Upper Norian) while Holco - 
thy vis laosensis , Mansuy is stated to be only a variety of Aulaco - 
thyris joharensis, Bittn. 1 This species was described by Bittner 
from the well-known Bambanag section in the Girt hi valley 
of the Kumaon Himalaya, where it occurs with Sjnriferina 
griesbachi , Dien., of the Norian. 2 It remains to add that Dr. GWpcr 
Reed found some resemblance between Zeilleria intermedia , Mansuy, 
and Terebratula cf. perovalis, Sow., from the Liu-wun Beds, and 
states further, that his new species Terebralula (Holcothyris) ancile 
from the same Yunnanese locality, is somewhat like Holeotliyris 
laosensis , Mansuy. 

In 1921, Commandant Dussault, working in Western Tongking, 
between the Red river and the Laos frontier, described a series of 

i Op. cit.y Vol. XVIII, Fuse. V, p. 23, (1929). 

*Pal. Ini ., Ser. XV, Vol. Ill, Pt. 2, pp. 57, 73, (1899). 
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rod, sandy conglomerates with a calcareous cement, red limestones 

and calcareous shales. The narrow band’ of 
The brachiopod lime- ,, , , , . , ,1 

stones of Pac Ma, etc., these rod conglomerates is known as the 

Black River Valley, 4 Terrain Kongo and lias been found at 

Western Tonking. various places in the. Black river valley, to the 

north of Pae Ma but particularly to the south-east, indeed, in that 

direction the same conglomerates extend into the Samneua Province 

of the Laos, so that their groups of interrupted exposures stretch 

for at least 150 miles. 1 


On the left bank of the Black river, one kilometre below Pac Ma, 
chocolate coloured sandstones alternate with marly beds of the 
same tint containing bands of limestone pebbles and passing up- 
wards into the red conglomerate. This group is about 800 or 
900 feet thick, Above it arc 150 feet of calcareous shale, passing 
into red limestone about 300 feet thick aud followed in its turn 
by approximately i 0J} feet of calcareous shale again. This red 
limestone is the ‘ Calcaire Rouge a Terebratulos de Pac Ma \ 
The locality is also described as Ba Ma by some French writers. 
On the right bank of the river rises a high cliff of Palrcozoic lime- 
stone. In other sections the “ Terrain Rouge ” rests discordantly 
on a sandy and shalcy series with interbeddod rhyolites and por- 
phyries, presumably of Triassic age, but the relations between it 
and these rocks is not clear. The following fossils occur at Pac 
Ma and have led to the attribution of a Callovian age to at least 
that part of the ‘ Terrain Rouge ’ in which they occur 2 : — * 


Auclacothyris injlata , Mansuy. 
Spiriferina lipoldi , Bittn. 
Terebratuh bamaensis , Mansuy. 
Tcrehratula comylanata , Mansuy. 
Iihynchonella cuneiformis , Mansuy. 


The two which head the list occur also at Ban O in Samneua 
and Fromaget’s remarks regarding them, given in the preceding 
paragraph, apply with equal force in the present case. In addi- 
tion wc have here his further opinion that Tercbratula bamaensis , 
Mansuy, is probably only a mutation of Tcrebratula Umalayam , 
Bittn. and that Tcrebratula complanata , Mansuy, is merely a variety 


1 Tho term * Terrain Rouge ’ is also used for various other formations of 1 Red 
Beds’ types in Indo-China, with which those particular rocks should not be confused. 

* Bull. Serv. Q&ol. Indochine , Vol. X, Fasc. II, pp. 35-37, 60-67, (1921). 
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of T. bamaemis} Terebratula ( Dielnsma ) livmalayana , Bittn., is a 
common species in the lower subdivision of the Himalayan Mus- 
chelkalk of ftpiti, Painkhamla and Johar. 2 Rhynchonclla ail. cunci- 
formis , Mansuy, is, according to J)r. Oowpcr Reed, represented in 
my own collection from Liu-wun . 

While the discovery of Upper Triassic ammonites in the brachio- 
pod limestones of Luang Prabang showed that they could no 

The Brachiopod Lime- lon 8 er rema ™ in ^lie Jurassic system, the 
stones of Hoang Mai, additional data si Horded by the Iloang Mai 
Northern Anriam. sections completed the stratigraphical evidence 

and confirmed the revised view that the Norian is their correct 
position in the geological scale. Near kilometre 239 of the llanoi- 
Virih railway, exposures examined by M. J. Fromagot in 1927 3 
displayed a fairly thick series of sandy shales identical with those 
containing Myophoria yoldfussi, V. Alberti elsewhere in the same 
region and correlated with the Upper Ladinian. (A/, yoldfussi 
is a characteristic fossil of the dolomite-limit at the top of the 
German Lettenkohle, regarded by most German authorities as 
Keuper but by others as Muschclkalk. 4 ) These sandy shales pass 
upwards into more or less slialey sandstone containing small ferru- 
ginous pebbles, which are followed in their turn by fairly thick 
masses of grey or red limestones with rounded lumps and layers of 
quartz of various colours. Throughout their whole thickness these 
limestones contain the remains of terebratulids, the commonest of 
which is identical with Aulacothyris injlata , Mansny. Other forms 
include Aulacothyris sandlingensis , Bittn. and A. patricia, Bittn. 
of the Daclisfccinkalk. All these sediments are pierced by partially 
brecciatcd, andesitic intrusions ; they are folded, and support, 
without any doubt, in spite of a local topographical gap, the 
almost horizontal sandstones and shales of the Rlxaetic. 

In this same region, known as the Triassic € Gulf * or * Strait 
of Nghe An’ and to the elucidation of which MM. Lantenois, 
Deprat, Jacob and Dussault have contributed, in addition to M. 
Fromaget, the shales with Myophoria yoldfussi are underlaid, in 
conformable succession, by further shaly horizons witn flcernesia. 
Below these again, the Middle Trias is well developed, comprising 
at its base limestones with Metdzelia mentzeli , then a thin series of 

lOp. cit., Vol. XVIII, Facs. V, p. 23, (1929). 

*Pal. Ind. t Ser. XV, Vol. V, Mem. No. 2,p. 131, (1907). 

*BuU. Serv . Qiol. Indochine , Vol, XVI, Fasc. 2, pp. 174, 181, (1927). 

•Traits do Goologie, Paris, p, 865, (1921). 
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shales with a rich fauna of ammonites attributed to the Middle 
Virglorian, of which Xenodiscus middle miss'd, Diener, is very charac- 
teristic, and finally limestones and shales with various species of 
Ceratites. The base of the Trias is formed by conglomerates which 
uneonformably overlie the older rocks. These details are added 
here to show that the Terebratula limestones of Hoang Mai lie 
at the top of a conformable, sequence of marine strata, comprising 
most of the Triassic system. The marine deposits are confined to 
relatively narrow bands ami pass laterally into red beds, sandstones, 
shales and marls of clet-rital or lagoonary origin which on both sides 
of the central chain of Annam and in many other portions of Indo- 
china, are, with the basal conglomerates, the only representatives 
of the system, conditions which I hope to show on some future 
occasion, are prevalent also in Central Yunnan. 

A study of the further progress made in the exploration and 
classification of the Mesozoic rocks of Indo-China up to the end of 

Recent French inves- * 1935 > rovcals nothin" likely to lead to modi- 
tigatfons confirm the fications in the revisions which have been 

adopted InlSchlna" nmde - 0n t . hc contrary, now evidence lias 
been forthcoming which confirms the earlier 
decision to regard the true position of the formations in question as 
uppermost Trias. At the same time it does not simplify the diffi- 
culty of correlating them with the Shan and Yummncse groups as 
represented by the Napong beds, the Namyau series and the Liu- 
wun limestones, though it does reinforce the case of the French 
writers for a thorough revision of their faunas. 

A paper of M. Fromagct’s published in 1935 contains his matured 
reflections on the stratigraphy and structural geology of Indo- 
China 1 and 1 must limit myself here to a suitable selection of the 
numerous observations which have since appeared up to Llie end of 
that year. 

Perhaps the most important corroboration comes from the 
southern part of the Military Territory of Lai Chau in Northern 
The mixed fauna and Tongking, where the depressed zone of the 
flora of the Samneua ‘ Samneua Syncline \ (in which the Carnian 
syncline. j s 0 f bathval and the Norian of neritic facies), 

meets the ‘ Crystalline Arc of Song Ma itself covered by sub- 
continental Carnian and by neritic, littoral and lagoonal Norian 
deposits. To M. Fromagot, who surveyed it in 1935, the region 

1 Bull. Soc . OioL France, 5th Ser., Tome IV, (1934). 
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appears as a synthesis of all that is known of these formations in 
lndo-China, as practically every facies previously discovered is 
found in close association there. To Indian geologists it is of 
ominous importance because of the coexistence in the same horizons 
of authentic Trias and even nco-Tria^sio forms, such as the Halo- 
bias ; of forms which they have been taught to believe are Bhaetic 
from the Napeng fauna; of plants from the Hongay flora; and of 
still more recent typos such as the brachiopods of Luang Frabang 
and Pac Ala, which the French workers provisionally correlate with 
those from the Namyau and Liu-wun limestones. 

In this syncline the Carnian, with various characteristic ammo- 
nites, supports a series of shales containing plant remains such as 
Podozamitc* sp. and Ptcrophyllum of. bnvieri, and, in addition, a rich 
lamellibrnneh fauna. Of sixteen species identified from this, the 
following five are typical Napeng forms : - Gervillia aff. pru- 
cursor, Protocardia vontma, Cordiam ncquam, Myophoria mipen- 
gensis, Burmisia l i rata. Other well known Himalayan, as distinct 
from Shan, fossils, include Anodontophora grie shack i, Lima sub- 
pundata, and Halobia enmmutu, nil from the Upper Trias. In the 
vicinity of Sop Cop these beds bear calcareous intercalations with 
Palcpocardita bunted, as well as slialy ones wiiii Pectin, laosen.sis 
and rhynchonellids comparable with the Luang Frabang specimens. 
The intercalations, moreover, are perhaps only lateral facies indicat- 
ing slightly different bathymetrical conditions. 

The littoral and transgressive Norian of the Song Ma Arc is 
composed of sandy and marly alternations often of a pronounced 
detrital character, in the various members of which many Napeng 
fossils have been found. For example*, from a series of nodular, 

brown, marly sandstones, situated about the middle of tho group, 

the following have been identified, the Napeng forms being marked 
with an artcrisk : * Myophoria cf. napengensis, Lima a if. striata , 

Lima striatoides* Burmcsia lirata * Protocardia cf. coutusa , * Pec-ten 
quolidianus, Anodontophora trapezoidal is, Halobia afT. line ala, 
* Denticulina mona , Terebmtula cf. bamnensis , Ost tea sp. Here 
again there is the same association of a terebratulid from the brachio- 
pod limestones of Pac Ma with the Shan Bhaetic (?) fauna. 
Further to the north these Norian formations are replaced by a 
series of red, fossihferous, lagoon deposits, consisting mainly of red 
sandstones, greenish conglomerates and marls with Estkeria minuta . 1 

1 0. X. Ac. Sc., Tomo 201, No, 19, pp. 843 - 845 , (4th Nov., 1935). 
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Attention nmy also be; invited to the recently discovered succes- 
sion of littoral or very shallow sea deposits of a sandy-shaly 
character, believed to be of Norian age and 
1 Thc Napcn " f,l,na <,f charaeterixed by a plenteous Napeng fauna, 

' ran Niiifc. t j lc Tran Ninh region of the Upper Laos. 

Cardin m vcquatri and Burmcsia lirata fire common fossils here. In 
this case too, the fossil ifero us rocks pass laterally into red beds. 1 

Finally, 1 bo latest investigations in the Norian deposits of the 
Upper Laos syncline, some 50 miles to thc south-south-west of 
Luang JPrabaug, though they have not re- 

Up£ e ft*l^,tli , ne! be vealed fl,vt ' u ' r ‘ ,x P° !,urt!S of tho brachiopod 
limestones themselves, have shown the exist- 
ence of sandy shales of a ‘ leriain rouge ’ type which are correlated 
with the red sandstones lying above them elsewhere. Intcrbcdded 
with them are thin, brown shales, covered with impressions of a 
large species of Gennllia which presents remarkable affinities with 
G. precursor of tfie Napeng beds. 2 

In his ‘Introduction to the Tectonics of the Indosiuides 
a remarkably al)le essay on the paheo-geographical evolution of 
, . , mT . Indo-China and neighbouring countries from 

sedimentation in Indo- 1 crmian to Lnissic times, M. J. Fromaget 
China and adjacent maintains the Norian age of the deposits in 
rt * unb * question and their relations elsewhere, and as 

far as Indo-China is concerned there they are likely to remain. 
His brochure must be consulted for details of the various narrow 
geosynclines now mapped out, which, following the general emersion 
of south-eastern Asia in late Permian-early Triassic times, have 
opened and closed again, or otherwise modified their forms through- 
out the whole duration of the latter period, and of the contemporane- 
ous gradual development of the arcs between them, culminating 
in the Norian, in the genesis of the mountain structure of to-day. 
Here will be found the most complete and logical expose ' of the 
Indosino-llimalayan virgatiou which has yet appeared. 3 

On the general question of the Norian sedimentation, the 
accumulated evidence from Indo-China and elsewhere, leads to the 

» C. R. Ac. tic., Tomo 201, No. 14, pp. 563-564, (30th Septr., 1935). 

* J6ut., Tome 200, No. 24, pp. 2027-2088, (12th June, 1935). 

3 Contribution ft l'Jfitudo structural du sud-est do l’Asio. I. Ess&i but Involu- 
tion paleo-goographique do l'Xndochine ot des Contr£es avoisinantos, depute 1© Pormien 
jutwju* au Lias. ( Introduction k Lo Tectonique dos Indosinides et dcs PJ tenements plus 
rceenta), pp. 1-22, (1934). 
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conclusion that the earlier bathysmal deposits of the ancient depres- 
sions, as for instance, the two residual brandies of the Himalayan 
geosyncline, were for the most part replaced by widespread sandy- 
shaly formations, containing the numerous shells of the littoral or 
partly neritic Napeng fauna, associated with various Alpine or 
Himalayan forms as well as with peculiar local varieties. These 
deposits betoken the progressive expulsion of the sea, or, in other 
words, general geo, synclinal regression accompanied by transgres- 
sion on to the abraded surfaces of the surrounding continental areas, 
phenomena familiar enough to geologists who have worked in the 
Shan States. On these grounds are explained not only the dominant 
lamellibranch element of the faunas, but. also the detrital beds, some- 
times accompanied by coal seams, which are the. results of the 
lagoonal regime established by the continental invasion. 

A little later in the Norian, certain depressions commenced to 
sink regularly, though with some oscillations. Sedimentation con- 
tinued in the form of sands, shales and marls, but the faunas are 
occasionally enriched with cephalopoda, while other channels, be- 
coming deeper still, were tilled with calcareous deposits containing 
brachiopods and corals or brae! d; pods ami ammonites. Sedi- 
ments of these types are often accompanied or followed by red 
shales, sandstones and marls, with or without conglomerates of 
either calcareous or siliceous matrix. New lagoons on the con- 
tinental regions were silted up with saudy-shaly sediments and 
abundant vegetable debris, giving rise later to coal scams with the 
Glossopteris indica flora. 

Of our region in particular M. Fromaget believes that in Norian 
times the Asiatic Archipelago was fringed exteriorly by a series of 
marine deposits, belonging, some to the “(.Inlf of Napeng” and the 
others to the Pacific ocean. The latter, which may include some at 
least of the Myophoria sandstones of Pahang, Padang and Singa- 
pore, and other well-known Upper Trias do occurrences of ltotli, 
Timor, Serang, Buru and Misol, are of no immediate concern here. 
The “ Gulf of Napeng ”, he describes as an extension towards the 
north of the residual furrow (niton) of the eastern branch of the 
Himalayan geosyncline, closed over the greater part of its length 
from the Middle Trias, and to it lie attaches the Napeng beds, then 
probably the Namyau limestones -‘which contain rhynchonellkls 
analogous or identical with the Norian forms of Luang Prabang * 
and finally the Kamakala limestone of Amherst on the Burma- 
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Siam frontier. The Liu-wun limestones arc not specified here, 
but there can be no question that they too would be included. 

The movements of the Norian seas accompanied the orogenic 
paroxysms which produced the Jrulosinides, 4 * chains of mountains 
of which the principal elements are confined to the right wing of 
the Virgation of the Asiatic Archipelago It follows that the 
mountain arcs of south eastern Asia were already in existence in 
Upper Triassic times, and indeed it is shown elsewhere that the 
Himalayan movements had very little effect upon them. 

I owe an acknowledgment here to M. F. Blondcl, Director 5 of 
the Bureau d'fitvdes (Jeologiques et Mi meres Coloniales , Paris, and 
to Prof. Ch. Jacob, Director of the (jcologhal Laboratory at the 
Sorbonnc, for their kindness in obtaining and lending to me certain 
publications of the Sen ice geologique tic VlndocMne , w hich were not 
obtainable at the time in London. 

V.--M. J. FROMAdfe T’S VIEWS ON THE POSITION OF THE 
NAMYAU AND LIU-WUN LIMESTONES. 

In preceding paragraphs wo have seen how the positions pre- 
viously occupied by four great Mesozoic formations of Indo-China 
have been changed, in each case to the Norian ; the brachiopod 
limestones of Pac Ma and Ban 0 from the Callovian, the shales 
with the Napeng fauna of Con Tagne and many other localities 
from the Khaetie, tho brachiopod limestones of Luang Prabang 
from the Lias and the coal and plant-bearing beds of Eastern Tong- 
king, Phong Saly and elsewhere from the Rhactic. I shall now 
review the proposal that the Narnyau series and the brachiopod 
bed of Liu-wun should be lowered to the same division, leaving 
for future consideration the Napeng beds except in so far as they 
affect the present argument. 1 

M. Fromaget admits that in the case of these extra Indo-Chinese 
formations, he cannot be equally positive, until the results of further 
surveys are available ; at the same time, such 
comparisons as he has been able to make 
hardly permit him to doubt the Norian age 
of both Napengs and Namyaus, while the Liu-wun beds, being 
entirely comparable with the latter, ought to follow their fate. He 
is therefore led to correlate them all, with a question mark, in the 

1 Pull, fieri'. G6oJ . Jndochirte, Vol. XVJII, Fast:. V, j>p. 19-20, 30, (1929). 



Part 2.] 


Coggin Brown : Brachiopod Beds . 


201 


same division as the displaced strata of Indo-China. He mentions 
the transgressive character common to all these formations and their 
extension over the margins of the earlier Triaasic shores on to the 
continental borders, which is explained by a rising of the oceanic 
floors : extensions which are also betrayed by the absence or com- 
parative rarity of the earlier eephalopod faunas and by the presence 
of the littoral conglomerates, which have sometimes advanced for 
quite appreciable distances into the epicontinental seas. A study 
of the published accounts of the stratigraphy of the Napeng beds 
and the Namyau series is not helpful towards a determination of 
their ages and no satisfactory description of their contacts has ever 
been given. M. F romaget continues that, in a general way, the, 
areas occupied by the two formations arc independent, but he is 
impressed by the fact that they both rest on a conglomerate con- 
taining pebbles of Plateau Limestone as well as older rocks. From 
this point of view he finds no obstacle in regarding both the Napcngs 
and Namyaus as synchronous lateral variations of the same formation. 

Stratigraphy furnishing no useful criteria, he is driven to rely 
on palaeontological data to support his suggestion of their changed 
place in the succession, and in his opinion, as 
The paleontological { understand it-, the arguments hitherto em* 
argumtm. ployed have been insufficient, in that they 

have failed to make suitable comparison with the results obtained 
in neighbouring countries. The known distribution of the Napeng 
fauna in Yunnan, Indo-China, and Malaysia is now so wide-spread, 
that it cannot be discussed within the limits of this paper. In 
any case its suggested removal from the Ithactic to the Uppermost 
Norian is a small matter compared with the jump down of thirteen 
geological ages proposed in the case of the Namyau scries and the 
Liu-wun beds. 

M. Fromaget recalls that S. S. Buckman attributed the fauna 
of the Namyau limestones to the Bathonian, more particularly 
from the presence of the genus Burmirhynchia which he rediscovered 
amongst the rhynehonellids of the English Middle Jurassic. To- 
day, he states, this argument will not suffice. In this connection 
Diener’s opinion of correlations based on the distribution of brachio- 
poda is worth repeating, they 

# Very generally do not keep strictly to an exact geological horizon and there- 
fore can be used only in rare cases as reliable documents for an identification of a 
narrowly limited geological stage or zone ’- 1 

1 PaL Ind., Scr. XV, Vol. 1, Pt. 5, j>. 56 (100.1). 
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Dr. L. F. Spath has criticized Buckman’s results recently in another 
connection, stating that 

‘The principles underlying his methods were so thoroughly unsound as to 
mako it doubtful whether any of his work could bo trusted \ l 
Again, lie writes, 

‘ It is known that the snails from neighbouring ponds all bear the stamp of 
their ow n local habitat : and it would be easy to find individuals of sufficiently 
diverse aspect for separation into genera as different as some of those created by 
Buckman for individuals \ 2 

These quotations refer it is true, to Buckman’s classification of 
ammonites but they certainly leave the reader in doubt whether all 
is well with the conclusions lie drew from his multitudinous descrip- 
tions of the Mamyau bracliiopods. 

The paleontological evidence leading M. Fromaget to his sugges- 
tions is based on the fact that the common rliynchonellids occurr- 
ing with the Triasgic ammonites, Discophyllites , etc., in the lime- 
stones of Luang Prabang, i.c., Rhynchunella jiscudojplcurodon, Man- 
suy, and 1th. mahei , Mansuy, present the greatest resemblances, in 
the case of the first-named, with Barmirhynchia costata , Buckm. 
and B. subcostata , Buckm., and in the second ease with B. orientalis , 
Buckm. Further, llolcothyris angnsta , Buckm. is claimed to have 
close affinities with II. laosensis, Mansuy, from Ban 0, as Dr. 
Cowpcr Reed has indeed pointed out. 

Turning to the Liu-vun beds where again no precise strati- 
graphical indications are obtainable, M. Fromaget states that 
Barmirhynchia prccstans , Reed and its six varieties from that 
locality, possess the same external resemblances to Rhynchonella 
mahei , Mansuy from Luang Prabang. Another species belonging 
doubtfully to the genus Cryptorhynchia is very close to Rh. canei - 
for mis, Mamsuy, from Pac Ma, while in the case of llolcothyris , 
the species II. audio, Reed, is very near II, laosensis , Mansuy, from 
Ban 0. The lamellibranchs arc dismissed with the remark that 
the 12 species are divided amongst 7 genera, only one of which, 
Exoyyra , is unknown before the Upper Jurassic, and its presence is 
not considered a sufficient argument to maintain the Liu-wun beds 
in the Jurassic. 


i Pal. hid., N. S.» Vol. IX, Mom. No. 2, p. 759, (1933). 

p. 874. 
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VI.— CONCLUSIONS. 

It is apparent that the Liu-wun brachiopod beds are identical 
with at least some part of the limestones of the Namyau series of 
the Northern Shan States. These are now 
The disputed posi- regarded by the Geological Survey of India as 
beds and the Namyau of upper Jurassic age but are correlated pro- 
jects Pal ® onto,oglcfl * visionally by the Service geologique de VIndo - 
Chive with various brachiopod-bcaring lime- 
stones of Northern Tongking, Annam and the Laos, which through 
a revision of earlier results are now placed in the Norian. It is 
of importance, for the reasons given below, that this difference of 
opinion should, if possible, be composed, so that the picture of 
Indo-Chinese Mesozoic geology as a whole, of which both Yunnan 
and the Shan States are integral parts, may be brought as near 
completion as possible. As there is little hope of the collection of 
new evidence from Yunnan in the near future, the problem is limit- 
ed to a reconsideration of the available facts from the Shan States. 
It is a two-fold problem involving both palaeontology and strati- 
graphy. As regards the first, a revised and extended investiga- 
tion of the fossils which have been collected from the Namyaus and 
related beds is essential. It is regrettable that the brachiopode 
alone have been studied, for large collections of lamellibranchs 
were in existence many years ago and have been added to period- 
ically since then. In this suggested revision the Nahkyam fauna 
of ammonites and gastropods, together with the few Mesozoic fossils 
which have been found in the Southern Shan States, should be 
included. 

From a stratigraphical standpoint the relations of the Napeng 
beds and the Namyau series are of primary significance. The 
former, hitherto regarded as Rhsetic, may even- 
Stratigraphkal tu&lly prove to be Norian. The Namyau 

questions. anc i Liu-wun limestones are, according to Dr. 

Cowper Reed, Kimmeridgian, while Dr. Fromaget, on the other 
hand, thinks that they are more or less contemporaneous with 
the Napeng beds. La Touche thought it improbable that any 
considerable break took place between the deposition of the Napeng 
beds and the Namyau series 1 . In another place he recorded that 
there is no evidence of a stratigraphical break between them 2 . 


1 Mem. Geol. Sttrv. Ind., XXXIX, Pt. 2, p. 286, (1913). 
p. 303. 
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These opinions are impressive, but even comparative contempora- 
neity of deposition cannot be accepted without impugning the date 
given to the Namyuu series on palaeontological grounds. Buck- 
man explained away the difficulty as — 

* A phenomenon of deceptive conformability, or of conformability without due 
sequence 1 ’. 

But a very wide time gap has still to be accounted for. 

Next comes the question of the sub division of the series itself. 
Can it really be divided into two parts, as Buckman suggested ai^d 
as the earlier surveys tended to imply ; a lower one in which lime- 
stones predominate and an upper one built up mainly of shales ? 2 or, 
are the limestones more or less evenly distributed throughout its 
whole thickness, as some of the later maps seem to indicate ? In 
the latter case what are the faunal variations in the limestones of 
the upper and lower horizons and how do they change as the lime- 
stones themselves pacs laterally into still shallower water deposits ? 
It may prove to have been incorrect to have regarded the whole of 
this great series, several thousands of feet thick, as of Jurassic 
age, on the strength of Buckman’s determinations of a notoriously 
unreliable group of organisms from some scattered and strictly 
limited portions of it. Instead of one or more Jurassic sub-divi- 
sions, we may perhaps be dealing here with a succession of deposits, 
generally unfossiliferous, and mainly of detrital, lagoonal and sub- 
continental typos, ranging over most of the Triassic and Jurassic 
periods. 

The rearrangement of the Brachiopod limestones and related 
formations in French Indo-China has led to momentous changes of 

T . opinion regarding the age of the major move- 

iccconic problems. menta whil . h have a ff eC ted not only that 

country, but have at the same time involved the whole of south- 
eastern Asia, throughout a wide zone extending from the latitude of 
the Himalayas to the South China sea. We have seen in previous 
paragraphs how the beds in question lie in conformable sequence 
with older Triassic deposits and with them are often strongly folded 
together. In northern Indo-China they are followed discordantly 
by Red Beds, often of the ‘ gres contincntaux , type, which are 
but little disturbed, or, if that is not the case, they' support over- 

1 Pal l ml, N. S.,Vol. 111. Mem. No. 2, p. 4, (1017). 

2 Mem. Geol. Surv. Ind. 9 XXXIX, Pi. 2, p. 304, (1913). 
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thrust masses of Palaeozoic rocks. Between the two formations 
in the first case sedimentary breccias have often been recognised. 
The date of this discordance is the clue to the age of a period of 
extremely important folding which Prof, Charles Jacob was the 
first to realise belonged to the Mesozoic and to which lie gave the 
name ‘ les mouvetnents majeure n . As long as the Braehiopod 
limestones of Indo-Ohina were believed to be Callovian or younger, 
these movements could not be regarded as any older than the Upper 
Jurassic and it remained for M. J. F romaget, aided bj the palaeon- 
tological work of Frof. Etienne Patte and others, to work out the 
true position. The overlying Red Beds, conglomerates, sandstones and 
shales, are now known to be no older than the Binotic, by reason 
of the plant remains found in them in Eastern Toughing and else- 
where. and it follows that, the age of the major movements, at one 
time regarded as a phase of the Himalayan ones, must be placed 
at the suminit of the Trias, or at most at the bottom of the Rhaotio. 

Now, in association with V. P. Sandhi, I have shown that earth 
movements on an cpirogenic scale took place in the Southern Shan 
States sometime in the Mesozoic, resulting in the unusually severe 
crumpling of the Coal Measures there, before the Red Beds were 
unconformably deposited upon them.* While we were engaged 
in these surveys neither Mr. Soiulhi nor myself were aware of the 
conclusions reached by our French colleagues in an adjoining terri- 
tory. I have already stated my opinion that the age of the Coal 
Measures may have to be lowered from the Jurassic to at least the 
Rhaetic and I wish to withdraw here iny earlier remarks on the 
Cretaceous age of the Red Beds themselves . 3 A recent opportunity 
of examining the so-called ammonites for the first time has failed 
to convince me of their alleged character. The Kalaw Lied Beds 
at the moment can only be regarded as Kinetic or later. 

It has now to be decided whether the discordance of the South- 
ern Shan States and the period of folding of which it marks the upper 
limit, are to be synchronized with the corresponding ones now so 
widely recognised in Indo-China. Whatever decision is reached 
on this point however, another question remains — where are the 
signs of the operation of these events in the Northern Shan States ‘i 
They were events of regional magnitude which must have been felt 


Q 2 


* Bull. Serv. Qiol. Indochine, Vol. X, Fas c. I, p. 192, (1921). 
9 Bee. Oeol. Burv. lnd„ LXVII, p. 230, (1933). 
p.197. 
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there because they affected Yunnan as well and were perhaps 
responsible, to an extent hitherto unsuspected, for the disturbed 
condition, of the Liu-wun beds and the rest of the Salween valley 
sections. La Touche’s description of the Napeng Beds is worth 
recalling in this connection. 

‘ They are frequently and highly disturbed and contorted in a most irregular 
manner. The bods are often horizontal or only tilted for a space but within a few 
yards they may be violently folded and crushed, os if they had been masticated 
between a giant pair of jaws or passed through a pug-mill \ 

He ascribed this state of these rocks to settlement caused by 
the gradual underground solution of the limestone floor on which 
they rest . 1 This is not a convincing explanation and no amount of 
settling of this kind could possibly account for the intense crushing 
and wholesale distortion of the fossils in the shales, which so greatly 
increased Miss Healey’s difficulties in their determination . 2 I 
suggest that these^conditions, which are also typical of similar beds 
in Southern Yunnan, were caused by the same movements which 
twisted and buckled, sheared and faulted the coal seams of the Loi- 
an (Kalaw) field out of any resemblance to their original shape and 
reduced the coal itself to powder. What portions, if any, of the 
rocks of the Namyau series were involved in these wide disturbances ? 
Their limestones often dip at high angles and are sometimes vertical, 
but is this entirely a matter of lateral Tertiary compression, as La 
Touche thought . 3 The recognition in the Northern Shan States 
of this great discordance separating the acutely folded formations 
from those which have only suffered milder, later pressures, could 
be made to serve as a trustworthy stratigraphical datum line. It 
may be that the latest surveys have already supplied the answers 
to these and similar questions and in that case their early publica- 
tion is earnestly advocated. 

Agreement on the age of the Liu-wun and Namyau limestones 
is also desirable from a paheogeographical point of view, for they 
are the latest marine beds known over a 
Palttogeographlcat region approaching continental dimensions. 
mm rr 0 The proof of the Norian age of rocks which 

Frenoh geologists believe correspond to them has established the 
fact that the last marine invasion of northern Indo-China finished 

1 Mem . Oeol . Surv. Ind. 9 XXXIX, Ft. 2, p. 288, (1913). 

2 Pol. Ind ., N. S., Vol. II, Mem. No. 4, pp. 1-2, (1908). 

• Mem. Oeol. Surv. Ivd., XXXIX, Pt. 2, p. 357, (1913), * 
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with the Upper Trias. Should the beds in question have to remain 
in the Middle or Upper Jurassic, then it must be explained how this 
shallow Jurassic sea came to invade the Shan-Yunnan area and in 
what directions its oceanic connections lay, while to the south and 
south-east permanent emergence of the land had already taken 
place. Sir Henry Hayden believed that the latter part of the 
Jurassic was characterised by a gradual shallowing of the Hima- 
layan and Tibetan seas . 1 Prof. Gregory’s ‘ Spiti Sea ’ cannot have 
crossed Yunnan and emerged in the direction of the Gulf of Tongking 
as he has, shown it to do . 2 Prof. G. B. Barbour, in his modifica- 
tion of one of Dr. Grabau’s earlier maps, shows no connection between 
the eastern termination of a Middle Mesozoic Himalayan sea and 
another which covered most of the Bay of Bengal, including the 
southern end of the Arakan Yoma . 3 G. Stefanini joins his Hima- 
layan and Malaysian regions by a narrower waterway stretching 
almost due north and south across the eastern portion of the Bay 
of Bengal and beyond, which would presumably include both the 
Shan States and Western Yunnan , 4 Dr. G. S. Fox, remarking 
that information regarding the Traissic strata of Upper Burma — 
the Shan Plateau and the Chin Hills- -is fragmentary, leaves his 
map in the same condition , 5 while Dr. L. F. Spath has pointed 
out that his marine beds in ilie Bay of Bengal area are Cretaceous 
and not Jurassic . 6 7 The most complete series of pakeogeographical 
maps of South-Eastern Asia during the Mesozoic period are those 
of M. J. Fromaget — Les Mers et les Continents de VArcldpel Asia - 
tique pendant les Bpoques liasique et triasique 7 and Schemas jmUo- 
geographiques du Sud-Est de VAsic (Pertno-Carbonijere an Eorien 8 
and additions will doubtless be necessary to these when the Federat- 
ed Shan States, Karenni, and Upper Tenasserim, not to mention 
Siam, come to be completely surveyed. It remains to add that 

1 A Sketch of the Geography ami Geology ot the Himalaya Mountains and Tibet, 
p. 254, (1907). 

* Quart, Journ . deal. Hoc., Yol. LXXXV1, it. 2, p. xci, (1930). 

• The Structural Evolution of Asia in ,4 the Structure of Asia,” p. 197, (1929). 

4 Molluschi e Brachiopodi Calloviani del Caracorum Spcdizione Itaiiana de Fillippi 
neU* Ilimalaia, Caracorum o Turohestan Cincsc (1913-1914), Ser. IT, Yol. VI, p. 177, 
(1928). 

* Mem. Oeol . Surv. Ind., LV111, PI. X, (1931). 

•Pof. Ind., N. 8 ., Voh IX, Mom. No. 2, p. 825, (1933). 

7 Bull. Serv. QdoL Indochine , Vol. XVIL1, Faso. V, Plate, (1929). 

4 Contribution a I/Etudo struoturale du sud-est de l’Asie. 1. Essai but L’EvolU*- 
tion paleo-geographiquo do l’Indochine et des Contrto avoisinantes, depuis lo Penmen 
jusqu’ au Lias. (Introduction a Lc Teotonique des Indosinides et des Plissemcnts plus 
rooonts), Plates, (1934). 
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while marine Liassic faunas have so far been found no nearer to the 
Shan States or Yunnan than Southern Annam and Cochin China, 
there is perhaps the possibility of their occurrence in other portions 
of the geosynclinal areas, though on the whole the period seems to 
have been one of continental conditions in Indosinia generally. 

The parts of the Shan States and Yunnan in which the Namyau 

series and the Liu-wun beds occur are of extraordinary interest in 

that they lie in the narrow zone which separat- 

The contrasted phy to- oc [ two wide-spread and strongly contrasted 
geographical provinces. , , ... . rfU - T , " 

phyto-geograplucal regions. 11ns has been 

explained by Prof. T. G. Halle, as follows:— 

1 As far as we know at present the A r<' to- Carboniferous flora of China extended 
in the early Permian in a south-westerly direction as far as Yunnan and the inter- 
vening distance separating the two floras ia thus not great. The exploration of 
south-western Yunnan and Upper Burma may be expected to throw some moro 
light oji the relations between the two phyto-geographical regions. Since the Arcto- 
Carboniferous region reaches as far south as Sumatra, any barrier that can be 
imagined to account for the contrast between the two floras ought to have had a 
north and south extension ; in the first placo one might think of a connection 
between the eastern part of the Himalayan geosyncline and the sea in the region 
of the present Bay of Bengal V 

The nearest known occurrences of the Gigantopteris flora in 
Chinese territory lie in Eastern Yunnan and the extreme south- 
western corner of Szechuan, 300 to 350 miles from the Burma 
froutier, but the recent discovery of Gigantopteris nicotinafoliw , 
Schenk., in the Nam On valley of the Northern X^aos, brings the 
flora to within under 150 miles of the Southern Shan States. When 
the many similarities which existed between both Palaeozoic and 
Mesozoic conditions in these two adjoining areas are considered 
it seems to me reasonable to expect that Gigantopteris itself will be 
found in the Shan States sooner or later. in the beds of the Nam 
Ou valley there is also the earliest immigrant from the Gondwanas 
proper — Schizoneura yondwumensis , Feist., associated with a dis- 
tinctly Triassic plant Neuropier idium aff. polymorphism , and the 
occurrence generally is believed by M. Fromaget to prove that land 
connections were definitely established between the tw'o continents 
in Lower Triassic times. 2 Prof. B. Sahni has concluded that the 
Shan States Mesozoic flora as a whole does not show any obvious 

'Pal. Sinica , Ser. A, Vol. 2, Faso. I, p. 290, (1927). 

» C. JR. Ac. 8c. p Tome 197, p. 341, (20th July, 1933). 
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affinity with any of the known Indian Upper Gondwana floras 1 
and, although his full results remain to bo published, the evidence 
available at present tends to show that while at the beginning of 
the Trias, floral migration was taking place from the Glossopteris 
to the Giganto pteri s-beari ng regions, at its close, or possibly a 
little later still, the tide had set more strongly in the opposite direc- 
tion from China to the Shan States, for some of the conifers from tho 
Kalaw (Loian) coalfield have fairly close Chinese relations . 2 * 

Prof. Halle thinks that the abnormal north-south boundary lino 
between these two floral regions may be found in some way con- 
nected with the tectonic features, an idea 
The eastern coast of which Prof. B. Salini luts recently elaborated 
Qondwatialand. the suggestion of a wide oceanic belt of 

separation which was later closed by horizontal Wcgenerian drift,® 
a possibility mentioned earlier by Cotter in another connection . 4 
These are matters outside the limits of our present discussion, but 
Prof. Salmi’s plea for investigations along the old Gondwana coast 
line in the Nepal- Assam- Burma region merit the strongest support. 
As regards the latter in particular, the resurvey of the Mogok Stone 
Tract commenced by myself and continued by A. K. Bancrji, 
E. L. G. Clegg and L. A. N. Iyer, has proved that the. crystalline 
rocks of that region, with probably their extensions through Mbng- 
mit into the hills of the Burma-China frontier, arc chiefly representa- 
tives of types well known in Southern India ; that the area in ques- 
tion is in fact an outlying portion of Peninsular India, separated 
from the main mass as the central, crystalline core of Assam is 
detached and that there exists here another isolated piece of Gond- 
wanaland. Further, there is no reason to suppose, as far as exist- 
ing knowledge teaches, that this particular fragment, whatever 
may have happened to the foundered section between, has had a 
different geological history to that of the greater part of the Indian 
peninsula itself ; possibly it lias never been totally submerged 
since pre-Cambrian times. 

To the east and south-east of this part of the old continent lay 
the shallow sea in which the Napeng beds, the Namyau series and 
the Liu-wun limestones were formed. Their deposition took place 


1 Pal. I*d., N. s., Vol. XT, p. 116, (1931). 

1 Ibid., p. 116, footnote. 

I Current Science , Vol. IV, No. 6, pp. 4-5, (1935). 

* Notes on tho Geological Structure and Distribution of tho Oil-boaring Kooks of 
India and Burma. World Petroleum Congress, Preprint No. 168, pp. 7-9, (1933X 
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comparatively close to the land, closer in fact than any other 
Secondary rocks known or likely to be discovered. Their con- 
glomerates are inshore, littoral and beach deposits while their 
faunas and general lithology alike reveal their true character. The 
red sandstones and shales of the higher parts of the Namyau series 
point to the generation of lagoonal conditions by the silting or slow 
dessication of a shallow strait or gulf, to which their salt occur- 
rences are also due. In addition to the surface of Gondwanaland 
on the west, a continental regime had been established on the cast, 
and marine deposition was confined to a narrow channel in part 
of the earlier but by that time largely obliterated Permian geo- 
syncline. The presence of carbonaceous shales, coaly matter, 
coal seams and plant remains, sometimes in conjunction with marine 
organisms, amongst the Mesozoic rocks of the Shan States, are con- 
vincing additional proofs of the proximity of the land and in these 
terrestial remains it is not unreasonable to expect representatives 
of both great floras/* for the locus is in a most convenient inter- 
mediate position. 

Thirty-six years ago P. N. Dutta collected plant remains from 
the Napeng beds of Kyinsi (Hsunoi), close to the confluence of the 
Nam Hsim and Nam Tu rivers near Bawgyo, 1 but they still remain 
undescribed. It is also probable that various occurrences which 
have previously been classed with the underlying Plateau Lime- 
stone, belong in reality to the Mesozoic rocks. These include the 
following : — 

(1) The greatly contorted and in places vertical shales in a 

railway cutting, three miles east of Kyaukme Station, which 
according to La Touche, contain a phyllopod resembling 
Estheria mangiliensis , Rupert Jones, from the Panchet 
beds of the Indian Gondwanas. together with plant 
remains. 2 This appears to be the same locality as 
one termed “ Lwekaw ” by Dutta and from which he 
collected both ferns and bivalves. 3 

(2) The coaly layers traced for some distance by Dutta, near 

Manpwe, a station on the railway between Hsipaw and 
Lashio. 4 

* Gen . Rep. Geol. Surv. Ind., p. 114, (1809*1900). 

* Mem, Geol. Surv . Ind., XXXIX, Pt. 2, p. 255, (1913). 

* Gen. Rep. Geol. Surv. Ind., p. 113, (1899-1900). 

* Mem. Geol. Surv. Ind., XXXIX, Pt. 2, p. 255, (1913). 
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(8) The coal seams examined by myself, nine miles south of Wot- 
win in Hsipaw State. 1 

At first sight there may appear to be little in common between 
the Liu-wun beds of Yunnan and the plant remains of problematical 
Mesozoic age in the Northern Shan States, but all these matters arc 
closely inter-related and any advance in our knowledge of one of 
them will assist towards a better comprehension of the others, at 
the same time making clearer the relations between the Gond- 
wanas and the lndosmias, as the contemporary continental forma- 
tions of more eastern regions are now termed. 
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V1U. EXPLANATION OF PLATES. 

Plate 26.— Geological map of parts of the Shan States and Yunnan. (Scale, 1 inch- 

112 miles). 

Plate 27.— Outline sketch map showing approximate localities of brachiopod beds 
in Yunnan, the Shan States and Indo-Chino, (shaded area in Shan 
States is Namyau scries) (Scale, 1 inch=160 miles, approx.). 
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I — INTRODUCTION. 

In a valuable contribution to the geology, not only of the Shan 
States of Burma, but also to that of Indo-China and neighbouring 
territories, Dr. Coggin Brown 1 has focussed attention upon the 
question of the age of various bracliiopod bearing formations and 
certain other beds which, according to the views of French geologists 2 
in lndo-Cliina, are of much older age than is attributed to them 
by workers on Indian geology. Thus, they have proposed to lower 
the age of the Namyau series, containing a prolific brachiopod fauna 
composed of species of Holcothyris and Bimnirhynchia, and of the 
Liu-wun brachiopod beds, containing an identical fauna, from 
the Bathoniau (Middle Jurassic) to the Norian division of the Upper 
Trias. It is proposed, similarly, to lower to the same horizon the 
Napeng beds of llhaetie age, in spite of the presence in them of the 
zone fossil Pteria (Avicula) covtorta, Portlock. There are other 
formations in Indo-China, now placed in the Norian, with which 
these Shan States formations, hitherto assigned to the Middle or 


1 Rtc. Geol. Sure. h\d. % 71, Pfc. 2, pp. 170-210, (1026). 

2 Fromugct, J., Mull. Sere. Q6oL Jndochine , VoL XVIII, Fast*. 6, pp. 10-20, 30, (1029). 
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Upper Jurassic, are correlated, so as to give, it is stated, a connected 
picture of the early Mesozoic geology of these regions. 

Although Dr. Brown's leanings to the French view are evident 
from a perusal of his paper, he has made it clear that the question 
of the age of these formations in the Shan States and Yunnan is 
still an open one, and that he has taken no particular side himself. 

The object of writing this note is to examine how far these views, 
based in the writer's opinion upon mistaken hypotheses and com- 
parisons, arc tenable. But I would also like to make it clear that 
my own definite views are expressed only in so far as the Namyau 
series, the Liu-wun and the Napeng beds are concerned. 


If. — EVIDENCE IN FAVOUR OF A JURASSIC AGE FOR THE 

NAMYAU SERIES. 

The assignation of a Bathonian age to the Namyau series is due 
•to Buckman 1 , who first described a large collection of brachiopods 
made by La Touche from the Namyau beds. 

Vltws of S. S. Buck- Although Buckman’s palaeontological me- 
thods have frequently been criticised, I believe 
with some reason, and his stratigraphical theories regarded as fanciful, 
I think his broader generalisations nevertheless are of value. 

His arguments for assigning a Bathonian age to the Namyau 
beds are threefold and to these I shall add such other evidence as 
has become available from the more recent investigations of other 
workers, since the publication of Buckman’ s Burma memoir. It 
may be stated at once that later evidence tends to decrease rather 
than increase the age of these beds and is, therefore, still more 
opposed to the French view. 

The evidence deduced by Buckman may now be summarised. 

(1) Only two brachiopod genera, Holcothyris and Burmirhynchia 
have been found in the Namyau series. There are no known brachio- 
pod faunas, either European or Indian, with which the Namyau 
terebratulids and rhynchonellids could be compared, except in a 
general way. In fact the genus Holcothyris has not, so far, been 
found outside the Sino-Burmese region. How then are we to cor- 
relate species of this genus with European or other forms, in order 
to fix their horizon in geological chronology ? Buckman supplies 


i Buckman, S. S*» fad., N» S., Vol. Ill, pp. 210*18, 
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the answer, not convincing in itself, but I may be permitted to quote 
him in full : 

‘ Taking the Torebratulids first, there is a resemblance to a now serios of Jiafho- 

nian forma, Aronothyris ; but it is only a general resemblance, not identity 

this evidence can only bo considered as indirect- \ 

‘In the English strata, the genera Ptychtothyris , Aronothyris and Cererithyris 
are obviously successive developments from a silicate ancestor. There is a geo- 
logical gap separating Ptychtothyris from A mnothyr\s — (be Fuller’s Faith ami 
Great Oolite (Upper Yosulian and Lower Bathonian), there is another gap separating 
Aronothyris from Cvrcrithyris — the Forest Marble (Bathian). Now it might bo 
suggested that those gaps wero filled by other developments from the silicate ances- 
tor, and that as Hokothyris is gueli a development theie is a probability that its 
position in time corresponds with one of these gaps. Did it occupy the tinio which 
preceded or succeeded Aronothyris V. 

Leaving out the details, reference to which can he made in 
IWkman\s memoir, a, comparative morphogenetic study of those 
genera, according to Buckman, indicates that ‘ Hokothyris falls into 
a gap between Ptychtothyris and Avonothyris 2 ' , and if the geological 
horizon of Hokothyris synchronises with this gap, the genus would 
be of Bathonian age. 

It is true that this argument involves more than one supposition, 
but time and again intermediate stages of known forms have been 
predicted, looked for and discovered. The instance of Hokothyris 
may be classed in that category, though it is not claimed that the 
genera mentioned stand in a true phyletic series. 

(2) More convincing and direct is the evidence supplied by 
species of the genus Burmirhynchia . This genus has been recorded 
in the European Bathonian strata, but no identical species have 
been found in the two areas. This perhaps is not so surprising, 
for tcrebratulid and rhynehonellid faunas are often singularly res- 
tricted in the distribution of their species. I quote from Buckman 
again : 

* As to the Rhynchonellids, there is a general resemblance to the European 
species of the Bathian, say, from Groat Oolite to Cornbrash ; but on analysis of 
internal structure there is found to be only particular, that is, generic resemblance 
in a few cases — to certain Rhynchonellids of the Great Oolite (Bathian) of England 
and Franco, more or less related to B. hopkinsi , Davidson, but ma ; nly new species. 

Tfce geological position, therefore, which is indicated by the generic affinities 
of the Rhynconellids is fairly confirmatoiy of that suggested by a more genet al 
likeness of the Terebratulids ; it points to Bathian near about the Bradford Clay*’. 
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The evidence gleaned from the geological distribution of the 
genus Burmirhynchia , therefore, also leads to the same conclusion. 

(3) Curiously enough there is no correspondence between the 
brachiopod fauna of Kutch and of the Namyau series of the Shan 
States. In fact the Namyau series shows a greater correspondence 
to the European than to the western Indian Jurassic, for at least 
one genus is common to the two regions. This, however, may be 
due equally to zoogeographical reasons as to paucity of collection. 
On the other hand, the genera Kutchithyris, Flabellothyris , Cryptor- 
hynchia and Kutchirhynchia of the Putchum beds are found 1 * at 
various horizons in the Bathonian of Europe, containing species of 
Burmirhynchia . Indirectly we may, therefore, also correlate the 
Namyau series with the Putchum beds, and arrive at a Bathonian 
age for the former. 

It will be noticed that while Buckman’s arguments do not un- 
questionably denote a Bathonian age for these beds, it can at least 
be said without doubt that we are here dealing with Jurassic and not 
with Triassic forms. 

But this is not the whole argument. 

(4) Working on Dr. Coggin Brown’s collections from the Liu-wun 

Later views brachiopod beds (Yunnan), Dr. Cowper Reed 

pointed out that * the similarity of the brachiopod 
fauna of those Liu-wun bods with that of tho Namyau Beds of Burma is striking, 
but in the caso of tho other fossils the evidence docs not point to tho same ago as 
Buckman deduced from the brachiopods, for they have Oxfordian or Kimmoridgian 
affinities, and somo of tho species aro almost indistinguishable from common 
European Upper Jurassic forms '. 

However, he states that ‘ probably they came from a higher horizon 

than the Oxfordian series On tho whole Kimmoridgian ago may bo 

ascribod to tho fauna 1 ’. 

In the case of a still later collection made by Dr. Cowper Reed 
himself from the Northern Shan States he writes : 

1 Thor© does not seem any sufficient reason to revise tho previous conclusion 
that the position of these bods is in tho Upper rathor than in tho Middle Jurassic, 
though possibly they are Oxfordian rather than Kimmeridgian and Grabau, who 
considers that tho faunas of the Yunnan and Burmose beds are identical, is appa- 
rently of opinion that tho beds am of Bathonian ago, as indeed Buckman concluded, 
but beds in the Malay Archipelago containing somo of the same brachiopods are 
mentioned as probably of Oxfordian ago 8 ’. 

1 Reed. P. R. C., Pal Ind ., N. S., Vol. X, p. 255, (1927). 

» Rood, P. R. C. t ifcc. Oeol. Surv. LXV, p. 186, (1931). 
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Cowper Reed, therefore, also ascribes a Jurassic (it is true later 
than Bathonian) age to a part of the Namyau series. 


HI — EVIDENCE FROM OUTSIDE THE SINO-BURMESE REGION 

More recently Miss H. M. Muir-Wood has described a Jurassic fauna 
from the Attock district, Punjab, containing species of Burmirhyn- 
chia . These forms, comparable with the 
WoqSr #0f M8gt MU ' r " Namyau species and collected by Messrs. 

Lahiri and Iyengar, are Burmirhynchia cf. nam- 
yaumsis, Buckman, Burmirhynchia cf. parva. B, Burmirhynchia cf. 
turgida , B, and they establish an important link with the contem- 
poraneous Mesozoic faunas of the Shan States. 

According to Miss Muir- Wood the age of these beds may be later 
than Bathonian. She states : 

‘ The presence of species of Burmirhynchia comparable lo those of the Namyau 
bods of tho Northern Shan States which S. S. Buckman assumed to the Bathonian 
but which may bo Callovian or laior in age, is of interest, since no similar forms 
occur at Kachh. Species of Burmirhynchia occur however, at Shokli Budin, and 

will probably be found in tho Salt Bange Jurassic .similar forms also 

ocour in tho Callovian hods of Arabia, Species of Burmirhynchia occur 

also in tho Bathonian of Transjordan and in tho Callovian of Somaliland 1 . 1 

Prom this extensive distribution of the genus Burmirhynchia , 
(and the evidence of the co-existing fauna) in the Callovian and 
Bathonian beds of different parts of the world, pointed out by Miss 
Muir-Wood and others 2 , it can only be concluded that the genus is 
at any rate not older than the Bathonian. 

The attribution of a Triassic ago to beds with Burmirhynchia , 
provisionally suggested by the French writers in Indo-China, does 
not, therefore, appear convincing. 

It may be noted, though it is immaterial to the problem we have 
in hand, that the genus Holcothyris , which occurs frequently in asso- 
ciation with Burmirhynchia in the Shan States, has not so far been 
discovered in the Indian region, even at localities where Burmir- 
hynchia has been recorded. 

Finally I have in my own collections from the Northern Shan 
States a number of terebratulids that are certainly distinct from 


1 Muir-Wood, H. M., Pal . Ind. t N. S., Vol. XX, Mom. No. 6 , L. (1936), in proas. 

1 Weir, J., Monogr. Geol. Dept., Glasgow Univ., pp. 1-63, Pis. I-V, (1929). Diaz- 
Romero, Palaeont. Italioa, Vol. XXXI. pp. 1-61, Pis. I-IIT, (1931). 
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Holcothyris . They bear a striking resem- 

th? aS5erf° l,aC * l0ng ^ blance to certain Jurassic forms, while other 
shells I have provisionally referred to Cererc- 
thyris. Unfortunately I have not been able to devote attention to 
detailed comparisons of all these forms, though there is no doubt 
that the specimens are of Jurassic and not of Triassic age. 

IV* — ARE THE LIU-WUN BRACHIOPOD BEDS OF NORIAN AGE. 

The Liti-wun braehiopod beds contain a fauna identical to that 
of the Namyau series, and, as pointed out by Coggin Brown 1 , the 
following speci( - are common to the two formations — Holcothyris 
pinguid, Jiuckinan, //. r os t rata, B. H, subovalia , B, Exogyra eminens a , 
Reed, ajid Exogyra * br unirut mm , Thurm., Pevten (Synclonmui) luclti- 
angcnsia, Reed, and Ptrlen (Carnptoncctes) lens, Sow. There can 
therefore be no doubt regarding the correlation of these two brachio- 
pod bearing horizons, namely, the Liu-wun and Namyau formations 
taken as a whole.** 

I propose now to examine the nature of the palaeontological 
evidence in support of a Norian horizon attributed to these formations 
by the French geologists and deduced by them from a comparative 
study of the faunas occurring in the braehiopod bearing beds of 
Indo-China and the Burmese region. 

In my opinion the analogy is based upon an erroneous hypothesis, 
and the use of the term ‘ Braehiopod beds ’ in a comparative sense, 
for some of the formations in Indo-China is in itself a misnomer. 
It tends (perhaps it is meant) to imply identity with the braehiopod 
bearing Namyau series. The mere presence of brachiopods in two 
formations is of no significance in correlation, unless it can be shown 
that the species are identical. Indeed, as I shall later show ammo- 
nites really constitute the more important clement in the fauna of 
certain Indo-Chinese formations which may, therefore, more aptly 
be termed ammonite (and not braehiopod) bearing beds. 

Among others, the following species occur at Liu-wun — Burmir - 
hynckia praestans, Reed, Cryptorhynchia all. cuneiformis , and Holco~ 
thyrk andle, Reed. Referring to this formation the following remarks 
appear : 

‘ Turning to the Liu-wun bods, where again no precise stratigraphical indica- 
tions are obtainable, Mr* Fromaget states that Burmirhynchia praestans, Reed, and 

1 Brown, J. Coggin, Bee. Qeol. 8urv. Ind 71, p. 183* (1930). - 

1 This speoies is now referred to Qryphaea by Dr* L* R* Cox. 
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its six varieties possess the same external resemblances to RhynchoneUa mahei , 
Mansuy, from Luang Prabang. Another species belonging doubtfully to the genus 
Cryptorhynchia is very close to Bh. cuneiformis , Mansuy, from Pac Ma, while in the 
caso of Holcolhyris the species H. ancile , Rood, is very near 11. laos&Uiis. Mansuy 
from Ban 0. The l&mclli branch* arc dismissed with the remark that twelve species 
are divided amongst seven genera, only one uf which, Exogyra, is unknown before 
the Upper Jurassic and its presence is not considered a sufficient argument to main* 
tain the Liu-wun beds in tho Jurassic 1 *. 

The above statement is in my opinion somewhat categorical and 
unconvincing, for against it are the arguments placed by Buckram, 
the evidence deduced by Onvper Reed from the Namyau faunas 
elsewhere, the distribution of identical faunas in the younger Jurassic 
beds of India, Somaliland and Arabia, as shewn by Miss Muir Wood 
and, finally, the presence in my own collections from the Namyaus 
(which are by correlation of the same age as the Liu-wun beds) of 
forms which are undoubtedly of Jurassic age. 

Furthermore, it will be observed that of the species mentioned 
above and occurring at Liu-wun, there is not a single instance of 
complete identity with forms from Luang Prabang, Ban 0, or Pac 
Ma, localities that arc considered by the French geologists to be of 
Norian age. The relationship is only expressed by sueli terms as 
“ greatest resemblance ”, “ close affinities ”, “ same external resem- 

blances ”, but there is no identity of species in any case, except in 
that of the not very precisely identified form lih. aff. cuuciformis, 
to which reference will be made again. 

It may, therefore, be said that no association of any of the defk 
nitely known Namyau forms with faunas from Indo-Chinese loca- 
lities that are placed in the Trias by French geologists, has been 
demonstrated. 

It is true that when Buckman attributed a Batlionian age to the 
Namyau series he had only generic similarity with European forms 
to depend upon. However, later w r ork has amply confirmed that if 
Buckman made a guess, it was an inspired one. 

I may perhaps be permitted to comment upon another argument, 
brought forward by Fromaget 2 and referred to by Coggiu Brown, 
regarding the Jamellibranch fauna of the Liu-wun beds (see page 8). 
It may be stated that if all the lamellibranch genera arc such as have 
a range extending into the Trias, the presence of Kxogyra may really 

1 B r own, J. Coggiu, Loc. c it., p. 202, (1036), Fromaget, J., Bu ll. Serv. Qtul. Indo - 
chine, Vol. XVIII, Faso. 5, p. 31, (1929). 

» Ibid., p. 31. 
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be the crucial link in the chain of evidence establishing a Jurassic 
age for these beds. The other six genera prove nothing positive 
either way, and they at least do not prove that the beds could not be 
Jurassic. The evidence of Exogyra is therefore also in favour of the 
official view of the Geological Survey of India that the beds arc 
Jurassic. 

Finally, it is obvious that although the Liu-wun beds can be 
correlated with the Namyau series they cannot at present be com- 
pared with the Indo-Chinese formations, and if the latter are Triassic, 
as claimed by the French geologists, they can hardly be contem- 
poraneous with the Liu-wun beds. 

We now come to a consideration of the age of another important 
formation in Indo-China, the Luang Prabang beds 1 . 

These beds are described as the ‘Brachiopod Limestone of 
Luang Prabang \ As I have previously pointed out, this term is a 
misnomer, for ammonites and not brachiopods form the more im- 
portant element of ^liis fauna, once supposed to be of Liassic age. 
As pointed out by Coggin Brown, Fromaget himself attributes 
* no importance to tho brachiopods which make up the buJk of the fauna, in spite 
of the fact that certain EhynchoneiJids are admittod to be identical or to pieaent 
close affinites with examples from the Namyau ami Liu-wun limestones 2 \ 

It is stated (after Fromaget) that 4 common rhynchonollid species 
occurring with the Triassic ammonites Discophyllites , etc in the limestone of 
Luang Prabang, i.e. 9 Ehynchonella pseudopleurodon , Mansuy, and Eh. Mahei, 
Mansuy, present the greatest resemblances, in the case of the first named with 
.Burmirhynchia costata , Buckman, and B. suhco&tata , Buckm. and in tho second 
case with B. orientalis, Buckm. Further, Holcothyris artgusta , Buckm. is claimed 
to have close affinities with H. laosensis , Mansuy, from Ban 0, as Dr. Cowpor Rood 
has indeed pointed out 8 \ 

It will be noticed again that of the brachiopod species occurring 
at Luang Prabang mentioned by Dr. Brown there are no rhyncho- 
ncllid species identical with either the Namyau or Liu-wun brachio- 
pods, except a species doubtfully identified as Rh. aff. cuneiformis. 
There are general resemblances between the Shan and Indo-Chinese 
forms, it is true, but not in a single instance have they been shown to 
be completely identical. And except in the case of Holcothyris 
laosensis from Ban 0, none of the brachiopods are known even to 
belong definitely to genera occurring in the Shan States. 

3 Jacob, C. and DuBsault, L., Bull. Serv . Oiol. Indochine , Vol. XIII, Fasc. IV f p. 62, 
(1924). 
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It therefore follows that the Triassie ammonites from Luang 
Prabang are not associated with definitely known Namyau or Liu- 
wun forms, and unless ail extensive association of such forms is 
shown, the age of the Namyau beds cannot be lowered to the Norian, 
nor can the Luang Prabang beds be compared with the former. 

The brachiopod limestones of Ban 0 and Pac Ma, formerly 
classified as Callovian, are now placed in the Norian, but since there 
are no forms in the Ban 0 or Pac Ma limestones that are identical 
with the Namyau brachiopods, a comparison with the latter is simi- 
larly futile. The occurrence of Ilolcothyris laosensis at Ban 0 is not 
sufficient to institute a correlation and to state that Namyau forms 
are associated with Triassie forms at Ban 0. In the present instance 
there is at best only generic and not specific identity. And in the 
writer's opinion a critical study of this species may ultimately reveal 
that it cannot be referred to Ilolcothyris at all. 

The conclusion is again the same, that no definite association of 
Namyau forms with undoubted Triassie forms in Tndo-China lias 
been shown to exist. 

V. -THE AGE OF THE NAPENG AND OTHER BEDS. 

I now come to the second proposal, namely, to low T er the Napeng 
beds of Rhactic age and other formations in Indo-Oluna containing 
a Napeng fauna, to be Norian. This of course is not so serious a 
matter as the lowering of the Nomyaus to the Trias, but it merits 
discussion. 

The evidence that militates against this presumption appears to 
me to be quite strong. Apart from the presence of several forms like 
Cassianella cf. subspeciosa , Martin, Myophoria cf. ernmerichii , Winkler, 
Isocyprina ewaldi, Borneman, that are closely related to Rhactic 
species, there are at least three other species Pteria ( Avicula ) con - 
torta , Portlock, Grammatodon lycctti , Moore, and Gcrmllia praecursor, 
that are definitely European Rhaetic forms, and one of these, Pteria 
( Avicula ) contorta , Portlock, is the zone fossil that definitely stamps 
the age of the Napeng beds as Rhaetic. This identification has also 
been supported by Kossmatt, so that there could be no doubt as 
to its authenticity. 

According to the French 1 view certain beds at Con Tagne contain- 
ing a typical Napeng fauna and even “ an Avicula related to the 

3 Jacob, C. and Dussault, L., BnU. Scrv, G&ol. Indochine , Vol. XUT, Fasc. TV, p. 43, 
1924). 
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zone fossil A. contorta , Portlock ” are also referred to the Norian 
though it is stated that * from tho standpoint of official Indian geology 
they are indubitably of Rhaetic ago 1 * \ 

It would appear that if the view of the French geologists is 
accepted, the value of an important zone, fossil like Pterin ( Avicula ) 
emdort.a must be nil. If, on the other hand, the identification of 
the. species from the Napong beds of the Shan States and the Con 
Tagnc beds of Indo-Cliina is correct, and there appears no reason to 
doubt it, for Ivossmatt 3 also confirms it, the Rhaetic age of the 
Napong beds cannot be easily impugned. 

Dealing with the fauna of the Samneua synclino it is stak'd by 
Coggin Brown (according to Fromaget’s views) that ‘ here again there 
iri tho wune association of a tcrebratulid from the hrachiopod limestones with the 
Shan Khaotic. (?) fauna 3 \ 

This needs comment. As 1 have pointed out on a previous 
page, the association o£ a terebratulid with this fauna is of no signi- 
ficance at all,- there may be a score or more of terebratulid species 
associated with the Shan Rhaetic. fauna,— -but the question is, arc 
they identical with the terebratulids from the Namyau series and 
the Liu-wun brachiopod beds of the Yunna no-Burmese area, or even 
with those occurring in the ammonite and brachiopod bearing beds 
of Luang Prabang, containing cephalopoda of Triassic age ? 

In the present instance only a single terebratulid — Terebratula 
cf. bamatnsis , has been found associated with a Shan Rhaetic fauna 
and even this is not identical with any of the forms recorded from 
the various brachiopod horizons in the Shan States. The conclusion 
is once again inevitable that the Napeng beds, the Con Tagne and 
other beds in Indo-China containing Rhaetic fossils cannot be corre- 
lated with the Namyau or* Liu-wun beds and that no case has been 
made out for regarding all these formations as contemporaneous. 

“My own view is that in the case of the Indo-Chinese formations 
described as brachiopod bearing beds, lower horizons are repre- 
sented than those of the Red Beds of the Shan States and Yunnan, 
that is, tho Namyau and Liu-wun formations. And if it has been 
found necessary by Fromaget and others to lower the age of some 
of these Indo-Chinese beds, formerly placed in the Lias or in tho 
Callovian, a case has hardly been made out to bring down with it 

1 Loc, cit., p. 191. 

* In Lft Touche, Mem. Geol . Surv, Ind*, XXXIX, p. 289, (1913). 

•JDoc. cit p. 197. 
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the horizons of the Shan Mesozoic formations in the face of multifold 
faunal evidence. 

The question is of importance from another view-point, for it 
will affect the age attributed to earth-movements jn. this region. 
However, this question has been dealt with more fully by Dr. Coggin 
Brown 1 and I shall not discuss it further. 

Finally, I would mention another question brought forward by 
Coggin Brown regarding the sub-division of the Namyau series into 
a lower and an upper division — the Namyau limestones and Namyau 
shales respectively. My survey of almost contiguous areas to those 
mapped by La Touche and others has shown that this division is 
non-existent. 

I have vo thank my colleague, Mr. E. R. Gee, for valuable sug- 
gestions in the preparation of this paper. 

Summarised, the main conclusions are as follows : — 


VI. — SUMMARY. 

(i) The Liu-wun beds contain an identical fauna to that of the 
Namyau series and are contemporaneous with the latter. 

(ii) Neither the Namyau nor Liu-wun formations contain any 
fossils that are definitely known to be of Triassio age. 

(iii) On the other hand, definitely known forms of Jurassic — 
Bathonian to Kimmeridgian, ages have been recorded from these 
formations. The beds are, therefore, not older than the Bathonian, 
and in any case cannot be referred to the Trias. 

(iv) None of the Indo-Chinese formations contain species that 
can be definitely said to be identical with those from the Namyau 
or Liu-wun beds. Therefore, at present , a correlation between the 
latter two and the Indo-Chinese formations can hardly be suggested. 

(v) The Napeng beds are of Rhactic age. The Con Tagne beds 
in Indo-China must be similarly classified on account of the presence 
of Pteria (Avicula) contorta , Portlock, the zone fossil of the Rhaetic, 
and of a fauna identical to that of the Napeng beds. 

(vi) Lower horizons appear to be represented in Indo-China than 
in the Yunnano-Burmese area. At present we have not sufficient 
data to institute comparisons between the faunas of the two regions. 
When our knowledge of the Upper Triassic faunas of Yunnan and 
neighbouring territories increases such comparisons may become 
possible. 

1 Loe . cit., p, 204. 
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VII.— POSTSCRIPT. 

.Since this paper went to the press my attention has been drawn 
to a recent contribution by Dr. Cowper Reed 1 * , describing certain 
lamellibranchs from the Namyau series. Dr. Reed has provisionally 
distinguished two horizons, namely, the Cornbrash and the Batho- 
nian on the basis of the lamellibranchs. 

This is of interest since, in the General Report for 1936, when 
referring to certain brachiopods collected by mo from Hsai Hkao, 
in the Northern Shan States, it was stated that 'the terebratulide 
from Hsai Hkao appear to indicate a Cornbrash date \* 

With regard to assigning definite horizons to the faunas from 
the Namyau and other beds, some doubt is bound to remain till 
extensive collections from them have been described. Thus, in the 
ca.se of the Mesozoic bed of East Africa, Dr. Cox finds ‘it impossible 
to discriminate between the Bathonian and Callovian from the evidenoe of the 
gastropods and lamellibnanohs alone ’. This fact has been emphasised by 
Dr. Reed who further states 3 ‘ much less, therefore, can we draw final 
conclusions from the lamellibranchs alone in the collection ’. 

Dr. Reed’s description of’ the lamellibranchs, however, leaves 
no doubt as to the Jurassic age of at least part of the Namyau 
series, and confirms the broader conclusions arrived at from a study 
of the branchiopods alone, from the same scries elsewhere. The 
Norian-age theory of the Namyau and Liu-wun beds can, therefore, 
hardly be maintained, even on the evidence of the lamellibranchs, 
whose investigation Dr. Coggin Brown has rightly advocated. 4 
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MISCELLANEOUS NOTE. 

Quarterly Statistics of Production of Coal, (fold and Petroleum 
in India : January to March, 1936. 

Coal. 


— 

•1. in nary. 

February. 

March. 

Quarterly 

total 

for 

each 

Province. 


Tons. 

Tons. 

Tons. 

Tons. 

Asspm .... 

21,3:48 

17,020 

10,382 

54,740 

Baluchistan .... 

253 

250 

505 

1,008 

Bengal .... 

581,758 

099,213 

620,800 

J ,001,810 

Bihar ami Orissa . 

1,113.951 

1,222,154 

1,090,234 

3,432,342 

Central l’lovinccv . 

145,288 

149,687 

127,236 

422,211 

Punjab 

13,280 

13,391 

15,451 

42,122 

Total . 

1,875,869 

2,101,715 

1,876,658 

5,854,242 


Gold 

• 



— 

January. 

February. 

March. 

Guartorly 

total 

for 

each 

Company. 


Ozs. 

Ozs. J 

Ozs. 

O/S. 

Tho Mysore Gold Mining Co., 
Ud. 

8,103 

7,055 

8,100 

23,978 

The Champion Hoof Gold Mines 
of India, Ltd. 

5,884 

3,f>19 

5,881 

17,284 

Tho Oorogum Gold Mining 
Company of India, Ltd. 

4,185 

4,180 

4,175 

12,540 

Tho Ntindydroog Minos, Ltd. 

9,504 


9,444 

27,883 

Total 

27,736 

|B 

27,060 

81,685 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA 


Vol. I, 1868 . 

Part 1 (out of print ). — Annual report for 1867. Coal-seams of Tawa valley. Coal in Garrow 
Hills. Copper in Bundelkfcugd. Meteorites. 

Part 2 (out of pnnt). — Coal-seams of neighbourhood of Chanda. Coal near Nagpur. Geological 
notes on Surat eolloctorate. Cephalopodous fauna of South Indian cretaceous deposits. 
Lead in Raipur district. Coal in Eastern Hemisphere, Meteorites. 

Part 3 (out of print ).— Gastropodous fauna of South Indian cretaceous deposits. Notes on 
route from Poona to Nagpur vid Ahroednnggur, Jalna, Loonar, Yeolmaha), Mangali and 
Bingnnghat, Agate-flake in pliocene (?) deposits of Upper Godavary. Boundary of 
Vindhyan series in Rajputana. Meteorites. 


VoL. II, 1869. 

Part 1 (out of print ). — Valley of Pooma river, West Berar. Kuddapah and Kurnool formations. 
Geological sketch of Shillong plateau. Gold in Singhbhum, etc. Wells at Hazareebagh. 
Meteorites. 

Part 2 (out of print ). — Annual report for 1868. Pangshura tecta and other species of Chelonia 
from newer tertiary deposits of Ncrbudda valley. Metamorphic rocks of Bengal. 

Part 3 (out of print ). — Geology of Kutch, Western India. Geology and physical geography of 
Nicobar Islands. 

Part 4 (nut of print ). — Beds containing ailicified wood in Eastern Pro me, British Burma 
Mineralogioal statistics of Kumaon division. Coal-field near Chanda. Lead in Raipur 
district. Meteorites. 


Vol. Ill, 1870. 

Part 1 (out of print ). — Annual report for 1869. Geology of neighbourhood of Madras. Alluvial 
deposits of Jrrawadi, contrasted with those of Ganges. 

Part 2 ( out of print).— Geology of Gwalior and vicinity. Slates at Chitcli, Kuraaon. Lead 
vein near Chicholi, Raipur district. Wardha river coal-fields, Berar and Central Provinces. 
Coal at Karba in Bilaspur district. 

Part 3 (cut of print).— Mohpani coal-field. Lead -ore at Slimanabad, Jabalpur district. Coal, 
east of Chhattiagarh between Bilaspur and Ranchi. Petroleum in Burma. Petroleum 
locality of Sudkal, near Futtijung, west of Rawalpindi. Argentiferous galena and copper in 
Manbhum. Assays of iron ores. 

Part 4 (out of print ).— Geology of Mount Tilla, Punjab. Copper deposits o( Dalbhum and Singh - 
bhum : 1. — Copper mines of Singhbhum : 2. — Copper of Dalbhum and Singhohum. 
Meteorites. 


Vol. IV, 1871. 

Part 1 ( out of print ). — Annual report for 1870. Alleged discovery of coal near Gooty, and of 
indications of coal in Cuddapah district. Mineral statistics of Kuraaon division. 

Part 2 (out of print).— Axial group in Western Promc . Geo logical structure of iSouthe rn K onkan . 
Supposed occurrence of native antimony in tho Straits Settlements. Deposit in boilers 
of steam-engines at Raniganj. Plant-bearing sandstones of Godavari vahoy, on sou them 
extensions of Itaznthi group to neighbourhood of Ellore and Rajraauo’ri, ard on possible 
occurrence of coal in same direction. 

Part 3 (out of print ). — Borings for coal in Godavari valley near Dumaguden and Bhadraohalara. 
Narbada coal-basin. Geology of Central Provinces. PJ ant- bearing sandstones of Godavari 
valley. 

Part 4 (out of pr inf).— Ammonite fauna of Kutch. Raipur and Hengir (Gangpur) Coal-field 
Sandstones in neighbourhood of first barrier on Godavari, and in country between Godavari 
Upd Ellore. 
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Vol. V, 1872. 

Pmt J (out of print).— Annual report for 1871. Relations of rooks now Murree (Mari), Punjab. 
Mineralogical no^s on gneiss of South Mirzapur and adjoining country. Sandstones in 
neighbourhood of fint barrier on Godavari, > nd in country between Godavari and Ellore 
Part .? (oh* of prin*). -*Coa«N of LaluJiiatan and Persia from Karachi to head of Persian Gulf, 
and somii of Gulf Islands. Part** of Kummummet and Hanamconda districts in Nizam’s 
])oininion%. Gr<>!n«.v of Orksn. Now coal-field in south-eastern Hyderabad (Deccan) 
territory- 

Port 3 (out of print).- Madcat and Massamlim on east of Arabia. Example of local jointing. 

Aritd group of WrMrm Promo. Geology of Bombay Presidency. 
fort 4 (out of print).- Vd in i.orlbrrn region of Satpiira basin. Evidence afforded by raised 
oyhUT bonks <>u cna?t* of Indie. in estimating amount of elevation indicated thereby. 
Po».ibk* held of oo'J-mwLsure-i in Godavari district, Madras Presidency. Lameta or intra- 
trapfjcjm formation of (knlml India. Petroleum localities in Pegu. Supposed eozoonal 
linrwHtonc of YV dam Bil^. 


Vol. VI, 1873. 

Par! J .— Auniril r« port for 1872. Geology of North-West Provinces. 

part 2 tout of print). — Bferainpur coal-field. Mineralogioal notes on gneiss of south Mirz&pur 
and Adjoining country. 

Part 3 {nut of print). — Celt in ossiferous deposits of Narbada valley (Pliooene of Falconer) ; on age 
of deposits and on associated shells. Barakars (coal-measures) in Beddadanole field, 
Godavari district. Got. ogy of parts of Upper Punjab. Coal in India. Salt-springs of 
Pegu. 

Pat ' 4 (out of print).— iron deposits of Chanda (Central Provinces). Barren Islands and Nar- 
kondRin. Metalliferous resources of British Burma- 


Vol. VTI, 1874. 

Part / (out of print). — -Annual report for 1873. Hill ranges between Indus valley in Ladak and 
Shfih-i-Diihir on frontier of Yarkand territory. Iron ores of Kumaon. Raw materials for 
iron-smelt in g in rtaniganj field. Elastic F-andstone, or so-called Itacolumyto. Geological 
notes on part of Northern Hazaribagh, 

Part 2 (out of print). — Geological notes on route traversed by Yarkand Embassy from Shah-i- 
Dula to Yarkand and Kashgar. Jade in Karakash valley, Turkistan. Nptes from Eastern 
Himalaya. Petroleum in Assam. Coal in Garo Hills. Copper in Narbada valley. Potash- 
salt from East Indio. Geology of neighbourhood of Mari hill Btation in Punjab.* 

Part 3 [out nf jvrint). — Geological observations made on a visit to Chadderkul, Thian Shan range. 
Former extension of glaciers within Kangra district. Building and ornamental stones of 
India. Materials for iron manufacture in Raniganj coal-field. Manganeso-ore in Wardha 
conl-fielil. 

Pa r t 4 (out of pnnt).-~ Auriferous rocks of Dhambal hills, Pharwar district. Antiquity of human 
race in I ndK. Coal recently discovered in the country of Luni Pathans, south-east comer 
of Afghanistan. Progress of geological investigation in Godavari district, Madras Presi- 
dency. Subsidiary materials for artificial fuel. 


Vol. VIII, 1876. 

Part J (rmt of print ). — Annual report for 1874. The Altum- Artush considered from geological 
point of rew. Evidences of ‘ ground-ice * in tropical India, during Talchir period. Trials 
of Pnniganj fire-bricks. 

Part 2 (out of print). — Gold-fields of Bouth-oaat Wynaad, Madras Presidency. Geological notes 
on K ha recan hills in Upper Punjab. Water-bearing strata of Sorat district. Geology of 
So india's territories. 

Pait 3 (out of print ). — Shahpur coal-field, with notice of coal explorations in Narbada regions. 
Coal recently found near Mofiong. Kha-sia Hills. 

Part 4 (out of print ). — Geology of Nepal. Raigarh and Hingir coal-fields. 


Vol. IX, 1876, 

Pari t ( out of print). — Annual report for 1876. Geology of Sind. 

Pm 1 2 (out Of print ). — Retirement of Hr. Oldham. Age of some fossil floras of India. C raniu m 
of Ste.godon Gsnesa, with notes on sub-genus and allied forms. Sub-Him&l&yan series in 
’Tamil (Jammoo) Hills. i . \ 



Part # (out of print). — Fossil floras in India. Geological age of certain groups comprised in 
Gondwana series of India, and on evidence they afford of distinct zoological and botanical 
terrestrial regions in ancient epochs. Eolations of fossilifoious strata at Malori and Kota, 
near Sironcha, C. P. Fossil mammalian faunas of India and Burma. 

Part 4 ( out of print ) .—-Fossil floras in India, Osteology of Meryoopotamua dissimilis. Addenda 
and Corrigenda to paper on tertiary mammalia. Plesiosaurus in India. Geology of Pir 
Panjal ana neighbouring districts. 


Vol. X, 1877. 

Part 1 {out of print ). — Annual report for 1876. Geological notes on Great Indian Insert between 
Sind and R&jputana. Cretaceous genus Omplialia near Namoho lake, Tibet, about 75 
miles north of Lhassa. Estheira in Gondwana formation. Vcrtobrata from Indian tertiary 
and secondary rooks. New Embydino from the upper tertiarics of Northern Punjab. 
Observations on under-ground temperature. 

Part 2 (out of ptint ). — Rooks of the Lower Godavari. ‘ Atgarh Sandstones * near Cuttack 
Fossil floras in India. New or rare mammals from the Si wa liks. Aravali series in North- 
Eastern Eajputuna. Borings for coal in India. Geology of India. 

Part 3 (out of print ). — Tertiary zone and underlying rocks in North-West Punjab. Fossil floras 
in India. Erratics in Potwar. Coal explorations in OarjiliDg district. Limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of Raniganj coals. 

Part 4 (out of print ). — Geology of Mahanadi basin and its vicinity. Diamonds, gold, and lead 
ores of Sambalpur district. * Eryon Comp. Barrovcnsis \ McCoy* from Bripunnatur group 
near Madras. Fossil floras in India. The Blaini group and * Central Gneiss ’ in Simla 
Himalayas. Tcrtiarios of North-West Punjab. Genera Chocromeryx and Rhagutherium. 

Vol. XI, 1878. 

Part 1 . — Annual report for 1877. Geology of Upper Godavari basin, botweon river Wardha 
and Godavari, near Sironcha. Geology of Kashmir, Kish t war, and Pangi. Siwalik mam- 
mals. Pal&ontological relations of Gondwana system. * Erratics in Punjab.’ 

Part 2 (out of print ). — Geology of Sind (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kumaun. Mud volcanoes of ltamri and died aha. Mineral resources of 
Bamri, Chcduha and adjacent islands. 

Part 3 (out of print ). — Gold industry in Wynaad. Upper Gondwana series in Triehinopoly and 
Nellore-Kistna districts. Senarmontire from Sarawak. 

Part 4 . — Geographical distribution of fossil organisms in India. Submerged forest on Bombay 

Island. 


Vol. XII, 1879. 

Part 1 (out of print ). — Annual report for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik beds. Tour through Hangraug and Spiti. Mud eruption in Earnri 
Island (Arakan). Braunite, with Rhodonite, from Nagpur, Central Provinces. Paleon- 
tological notes from Satpura coal-basin. Coal importations into India. 

Part 2 (out of print ). — Molipani ooal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur 
district. Geological roconnaissanc© from Indus at Kushalgarh to Kurram at Thai on 
Afghan frontier. Geology of Upper Punjab. 

Part 3 (out of print ). — -Geological features of northern Madura, PudukoLa State, and southern 
parts of Tan j ore and Triehinopoly districts included within limits of sheet 80 of Indian 
Atlas. Cretaceous fossils from Triehinopoly district, collected in 1877-78. Spbenophyllum 
and other Equisctaoeae with reference to Indian form Trizygia speoiosa, Koyle (Spheno- 
phyllum trizygia, Ung.). Mysorin and Atacamilc from Nellore district. Corundum 
from Khasi Hills. Joga neighbourhood and old mines on Nerbudda. 

Part 4 . — Attock Slates ” and their probable geological position. Marginal bono of nudes* 
cribed tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology of North 
Arcot district. Road section from Murree to Abbottabad. 


Vol. XIII, 1880. 

Pmt 1 ( out of print ). — Annual report for 1870. Geology of Upper Godavari basin in neighbour- 
hood of Sironcha. Geology of Ladak and neighbouring districts. Teeth of fossil fishes 
from Ramri Island and Punjab. Fossil genera NOggeratbia, Stbg., Ntiggerathiopsip, 
Fstm., and Rhiptozomites, Schmalh., in palaeozoic and secondary rocks of Europe, Asia 
and Australia. Fossil plants from Kattywar, Shekh Budiu, and Birgujah. Volcanic 
fooi of eruption in Konkoxn 
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Part 2. ---Geological note*. Palaeontological notes on lower trias of Bimalayaa. Artesian Welle 
»t Pondicherry, and possibility of fading sources of water-supply at Madras. 

Part 3. Kumaun lakes. Celt of palaeolithic type in Punjab. Palaeontological notes from 

Karharbari and South Rewa coal-fields. Correlation of Condwafca flora witji other floras. 
Artesian well- at Poadji-her-y. Salt in Raj p'i tana. Gas and mud eruptions on Abakan 
toast on 1 2th Marrh 1879 and in June 1843. 

Part 4 tout nf print).— Plfisloccnc deposits of Northern Punjab,, and evidence they afford of 
extreme edi mate dm iug portion of that period. Useful minerals of Arvali region. Correla- 
tion of Gundwana flora with that of Australian coal-bearing system, Reh or alkali soils 
and saline well waters. Roh soils of Upper India. Kami Tai landslip, l Sth -September 

mo. 


Von. XIV, 1881. 

part Annual report, for 1880. Geology of part of Dardistan, Baltistan, and neighbouring 
di«f riels. Siwalik carnivora. Siwalik group of Sub-Himalayan region. South Rowan 
OoTidwana barin Ferruginous beds associated with basaltic rooks of North-Eastern Ulster, 
in relation to Indian iaterito. Rajmahal plants. Travelled blocks of the Punjab. Ap- 
pendix to 4 Paleontological notes on lower trias of Himalayas*. Mammalian fossils from 
Perirn Island. 

Fart ‘l {mil of print).- Nahan-Siwolik unconfonnity in North-Western Himalaya. Gondwann 
verted) rat Ossiferous bods of II undos in Tibet. Mining records and mining record 
office of Croat Britain : and Coal and Metalliferous Mines Aot of 1872 (England). Cobaltite 
sod dnnatib* from Khri ri mines, Rajputana; with remarks on Jaipurite (Svepoorito). 
Zinc-ore (Sinilhsonit© and Blende) with barytes in Kamul district, Madras. Mud-eruption 
in island of Chcdulja. 

Part 3 (out <>f print). — Artesian borings in India. Oligoelase granite at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Siwaliks. Palaeontological notes from Hazaribagh 
anil Lohardaggu districts. Fossil carnivora from Siwalik hills. 

Part 4 (out of print ),- -Unification of geological nomenclature and cartography. Geology of 
Arvali region, central and eastern. Native antimony obtained at Pulo Obin, near Singa- 
pore'. Turdte from Juggiapett, Kistnah district, and zinc carbonato from Kamul, Madras. 
Section from Dalhouaie to Fangi, vid Saoh Pass. South Rowah Gondwana basin. Sub- 
merged forest on Bombay Island. 


Vol. XV, 1882. 

Part t (out of piint). -Annual report for 1881, Geology of North-West Kashmir and Khagan. 
Gondwana Dbyrint.hodonts (Siwalik und Jamna mammals). Geology of Dalhouaie, North- 
West Himalaya. Palm leaves from (tertiary) Mur roe and Kasauli beds in India. Tridoa- 
mine from Non- Diking river. Upper Assam, and Platinum from Chutia Nagpur. On (1) 
copper mine near Yongri hill, Darjiling district ; (2) arsenical pyrites in same neighbour- 
luM>d ; (3) kaolin at Darjiling. Analyses of coal and fire-clay from Makum coal-field. 
Upper Assam. Experiments «»n coal of Pind Dad un Kb an. Salt-range, with Reference to 
production of gas, made April 29th, 1881. International Congress of Bologna. 

Part 2 (out of print ). — Geology of Travancore State. Warkilli beds and reported associated 
deposits at Quilon, in Travancore. Siwalik and Narbada fossils. Coal-bearing rocks of 
Upper Rer and Mnnd rivers in Western Chntia Nagpur. Penoh river coal-field in Chind- 
wara district, (Central Provinces. Boring for coal at Engsein, British Burma. Sapphires 
in North •'Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 (out of print).- -Coal of Mach (Much) in Brian Pass, and of Sharigh on Harnai route 
between S;bi and Quetta. Crystals of stilbite from Western Ghats, Bombay. Traps of 
I)Arang and Mandl in North-Western Himalayas. Connexion between Hazara and Kimhmj r 
series. ITmaria coal-field (South Rewah Gondwana basin). Daranggiri coal-field, Garo 
Hills, Assam. Coal in Myanoung division, Henzada district. 

Part 4 (ou* of print). — Grid-fields of Mysore. Borings for coal at Beddadanol, Godavari district, 
in 1874. Supposed occurrence of coal on Kistna. 


Vot. XVI, 1883. 

Part I . — Annual report for 1882. Riohthofenia, Kays (Anotnia Uawrenoiana. Koninok). 
Geology of South Travancore. Geology of Cliamba. Basalts of BotnbaV. 

Part 2 (out of pan*).— -Synopsis of fossil vortebraU of India. Bijorl Labyribthodont Skull 
of Hippotherium antilopmum. Iron ores, and subsidiary materials for manufacture of 
iron, in north-eastern part of Jabalpur district. Latorite and other manganes e-ora ooosr* 
ring at Goaulpore, Jabalpur district. Umaria coal-field* 
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3 (cut of print ). — Microscopic structure of sotoe Dalhoueie rock?. Lavas of Aden. Pro- 
bable occurrence of Siwalik strata in China and Japan. Mastodon angnstidens in Tndia. 
Traverse between Almora and Mussoorree. Cretaceous coal-measures at Borsorajn Khasia 
Hills, near Laour in Sylhefc. 

Part 4 ( out of print ). — Palaeontological notes from Daltonganj and Hntar coal-fields in Cbota 
Nagpur. Altered basalts of DaJhousie region in North- Western Himalayas. Microscopic 
structure of some Sub-Himulayan rocks of tertiary age. Geology of Jaunsar and Lower 
Himalayas. Traverse through Eastern Kbasia, Jaintia, and North Cachar Hills. Native 
lead from Maulm&in and chromite from the Andaman Islands. Fiery eruption from one 
of the mud volcanoes of Ckeduba island, Arakan. Irrigation from wells in North-Western 
Provinces and Oodh. 


Vot. XVII, 1884. 

Part 1 ( out of print ). — Annual report for 1883. Smooth-water anchorages or mud-banks of 
' Narrakal and Alleppy on Travam ore coast. Billa Surgarn and otbor caves in Kurnool 
district. Geology of Chuari and Sihunta parganas of Cliamba. Lyttonia, Waagen, in 
Kuling series of Kashmir. 

Part 2 (out of print ). — Earthquake of 31st December 1881. Microscopic structure of some 
Himalayan granites and gneisses© granites. Choi coal exploration. Re -discovery of 
fossils in Siwalik beds. Mineral resources of Andaman Islands in neighbourhood of "Port 
Blair. Jntertrappean bods in Deccan and Laramio group in Western North America. 

Part 3 {out of 'print ).- — Microscopic structure of some Arvali rocks. Section along Indus from 
Peshawar Valley to Salt-range. Sites for boring in Raigarh-H ingir coal-field (first notice). 
Lignite near Kaiporo, Central Provinces. Turquoise mines of Ni*huptir, Khorassan. Fiery 
eruption from Mynbyin mud volcano of Cheduba Island, Arakan. Langrin coal-field, South- 
West Khasia Hills. Umaria coal-field. 

Part 4 {out of print ). — Geology of part of Oangasulan pargana of British Garhwal. Slates and 
schists imbedded in gneisBoeo granite of North-West Himalayas. Geology of Takht-i- 
Suleiman. Smooth-water anchorages of Travancore coast. Auriferous sands of the 
Subansiri river, Pondicherry lignite, and phosphatio rocks at Musuri. Billa Surgam caves. 


Vol. XV LI l, 1885. 

Part 1 {out of print ). — Annual report for 1884. Country between Singareni coal-field aud Kistna 
river. Geological sketch of country between Singareni coal-field nnd Hyderabad. Coal 
and limestone in Doigrung river near Golaghat, Assam. Homo tax in, uh illustiated from 
Indian formations. Afghan field notes. 

Part 2 {out of print ). — Fossiliferous series in Lower Himalaya, Garhwal. Ago of Mandhali series 
in Lower Himalaya. Riwalik camel (Camelus Antiquus, nobis ex Fale. and Caut. MS.). 
Geology of Chamba. Probability of obtaining water by means of artesian wells in plains 
of Upper India. Artesian sources in plains of Upper India. Geology of Aka Hills. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rain 3 . 
Ann lyses of phosphatio nodules and rock from Mussooreo. 

Part 3 {out of print ). — Geology of Andaman Islands. Third species of Mcrycopotamus. Per- 
colation as affected by current. Pirthalla and Chandpur meteorites. Oil weds and coal 
in Thayctmyo district, British Burma. Antimony deposits in Maulmain district. Kashmir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1885. 

Part 4 (out of print ). — Geological work in Chbaltisgarh division of Central Provinces. Bengal 
earthquake of 14th July 1885. Kashmir earthquake of 30th May 1885. Excavations 
in Billa Surgam oaves. Nepauiite. Sabetmahet meteorite. 


Vol. XIX, 1880. 

Part 1 (out of print ). — Annual report for J885. Tnten ational Geological Congress of Berlin. 
Palaeozoic Fossils in Olive group of Salt-range. Coi relation of Indian and Australian coal- 
bearing beds. Afghan and Persian Field notes. Section from Simla to Wangtu, and 
petrological character of Ambhibolites and Quartz* Dior i tea of Sutlej valley. 

Part 2 (out of prtnf).*— Geology of parts of Bellary and Anantapur districts. Geology of Upper 
Dehing basin in Singpho Hills. Microscopic characters of eruption rocks from Central 
Himalayas. Mammalia of K&rmri Caves. Prospects of finding coal in Western Rajputana. 
Olivo group of Salt-range. Boulder-beds of Salt-range. Gondwana Hoinotaxis. 

Part 3 (out Cf print ). — Geological sketch of Vizagapatam district, Madras, Geology of Northern 
* — ~ ^“-oture of Molam rocks of Arvali region. Malanjkhandi oopper- 
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Vol. XX, 1887. 


Part 1 (nvt of print),— Annual report for 1886. Field-notes from Afghanistan : No. 4, from! 
Turkistaii to India. Physical geology of West British Garhwal ; with notes on* route 
traversed through Jaunsai-Bawar and Tiri-Garliwol. Geology of Garo Hills. Indian 
image-stones. Foundings recently taken olf Barren Island and Naroondam. Talohir 
bo u trier- 1 km1h. Ajialvsw of Phosphafcic Nodules from Salt-range, Punjab. 


Part 2 (out of print}.- - Fossil vertebrata of India. Echinoidea Of cretaceous series of Lower 
Narbada Valicy. Fi<*ld-nutn> : No. 5 —to accompany geological sketch map of Afghanistan 
and North -Eastern Khomsaan. Microscopic structure of Rairo&h&l and Deeoan traps. 
Dolerilo of Clior. Identity of Olivo series in cast, with speokled sandstone in west, of 
Salt -range, in Punjab. 

p ar t J.-- Retirement of Mr. Medlicott. J. B. Mushketoff’s Geology of Russian Turkistan. 
Crystalline and metamorpliic r«x;ks of Lower Himalaya, Garhwal, and Kumaun, Section 
Jt. Geology of .Simla and Jutugh. ‘ Lalitpur * meteorite. 

Part 4 (out of print ). — Points in Himalayan geology. Crystalline and metamorphio rocks of 
Lower Himalaya, Garhwal, :ud Kumaon, Section II. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Chhattisgarh coal-field (Second 
notice). Pressure Metamorphisin, with reference to foliation of Himalayan Gneissose 
GraniU*. Papua on Himalayan Geology and Microscopic Petrology. 


Vol. XXI. 1888. 

Part 7. -Annual report for 1887. Crystalline and met amorphic rocks of Lower Himalaya, 
Garhwal, anti Kumaun, Section 111. Bird s’ -nest of Elephant Island, Mergui Archipelago. 
Exploration of Jnsalmer, with a view to discovery of coal. Facetted pebble from boulder- 
bed (‘ specklod sandstone ’} of Mount Choi in Salt-range, Punjab. Nouuiar stones obtained 
off Colombo. 

Part 2 (out of print).— Award of Woolasten Gold Medal, Geological Society of London, 1888. 
Dkarwar System in South India. Igneous rocks of Raipur and Balaghat, Central Provinces. 
Sangar Marg and Mohowgalo coal -fields, Kashmir. 

Part 3 (out of print).— Manganese Iron and Manganese Ores of Jabalpur. 4 The Carboniferous 
Glacial Period/ Pre-toriiary sedimentary formations of Simla region of Lower Himalayas. 
Part i tout of print ). — -Indian fossil vertebrates. Geology of North-West Himalayas. Blown* 
sand rock sculpture. Nummulite* in Zanskar. Mica traps from Barakar and Raniganj. 


Vol. XXII, 1889. 

Part 1 (out of print ). — Annual report for 1888. Dharwar System in South India. Wajra Karur 
diamonds, and M. Chaper's alloged discovery of diamonds in pegmatite. Generic position 
of so-called Plesiosaurus indicus. Flexible sandstone or Itaoolumite, its nature, mode of 
occurrence in India, and cause of its flexibility. Siwalik and Narbada Chelonia. 

Part 2 l out of prini ). — Indian Steatite. Distorted pebbles in Siwalik conglomerate. “ Carbon!* 
ferous Glacial Period/’ Notes on Dr. W. Waagen’s “ Carboniferous Glacial Period ”. Oil- 
fields of Twingoung and Beme, Burma. Gypsum of Nelial Nadi, Kumaun, Materials 
for pottery in neighbourhood of Jabalpur and Umaria. 

Part 3 (out of print).— Coal outcrops in Sharigh Valley, Baluchistan. Trilobites in Ncobolus 
buds of Salt-range. Geological notes. Chcrra Poonjoc coal-fields, in Khasia Hills. Cobal* 
tiferous Matt from NepAl. President of Geological Society of London on International 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 ( out of print). — Land-tortoises of SiwaUks. Pelvis of a ruminant from Siwaliks, Assays 
from Sambhar Salt-Lake in Rijputand. Manganiforous iron and Manganese Ores of Jabal- 
pur. Pal agora to-bearing traps of RAjtnahAl hills and Deccan, Tin-smelting in Malay 
Peninsula. Provincial Index of Local Distribution of Important Minerals, Miscellaneous 
Minerals, Gem Stones and Quarry Stones in Indian Empire : Part L 
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Vo u xxm, i 89 o. 

Part 1 (out of print). — Annual report for 1880. Lakadongcoai -fields, Jaintia Hills. Pectoral 
and pelvic girdles and skull of Indian Dieyonodonts. Vertebrate remains from Nagpur 
district {with description of fish-skull). Crystalline and metamorphio rocks of Lower 
Himalayas, Garhw&l and Kumaun, Section IV. Bivalves of Olive-group, Salt-range. 
Mud-banks of Travancoro coasts. 

Part 2 (out of print ).— Petroleum explorations in Harnai district, Baluchistan. Sapphire Mine 
of Kashmir. Supposed Matrix of Diamond at Wajra Karur, Madras. Sonapet Gold-field, 
Pidd-notes from Shan Hills (Upper Burma). New species of Syr mgosphaeridse . 

Part 3 (out of print). — Geology and Economic Resources of Country adjoining Sind-Pishin Rail* 
way between Shorigh and Splntangi, and of country between it and Khattan. Journey 
through India in 1888-89, by Dr. Johannes Walther. Coal-fields of Lairungao, Meoaan- 
dram, and Mao-be-lar-kar, in the Khasi Hills. Indian Steatite. Provincial Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Gem Stones, and Quarry Stones 
in Indian Empire. 

Part 4 (out of print). — Geological sketoh of Naim Tal ,* with remarks on natural conditions 
governing. mountain slopes. Fossil Indian Bird Bones, Darjiling Coal between Lieu and 
Ramthi rivers. Basic Eruptive Rooks of Kadupah Area. Deep Boring at Luoknow. 
Coal Seam of Dore Ravine, Hazara. 


Vol. XXIV, 1891. 

Part J (out of print). — Annual report for 1890. Geology of Salt-range of Punjab, with 
re-considered theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Laterite) in Ceylon. Glaciers of Kabru, Pandim, etc. Salts of Sambhar Lake in Raj- 
putana, and ‘ Reh ’ from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part 2 (out of print). — Oil near Moghal Kot, in Shcrini country, Suleiman Hills. Mineral Oil 
from Suleiman Hills. Geology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported NamseJka Ruby-Mine in Maingl6n State. Tourmaline (Schorl) Mines in Mainglfin 
State. Salt-spring near Bawgyo, Thibaw State. 

Part 3 (out of print).— Boring in Daltonganj Coal-field, Pain mow. Death of Dr. P. Martin 
Duncan. Pyroxenio varieties of Gneiss and Soapolite-bearing Rooks. 

Part 4 (out of print). — Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resources of Sikkim. Rooks from the Salt-range, Punjab, 


Vol. XXV, 1892. 

Part 1 (out of print). — Annual report for 1891. Geology of Thai ChotiAli and part of Mari 
country. Petrological Notes on Boulder- bed of Salt-range, Punjab. Sub-recent and 
Recent Deposits of valley plains of Quetta, Pishin, and Daaht-i-Bedaiot ; with appendices 
on Chammans of Quotta ; and Artesian water-supply of Quetta and Pishin. 

Part 2 (out of print). — Geology of Sated K6h. Jherria Coal-field. 

Part 3 (out of print). — Locality of Indian Tscheffkinite. Geological Sketch of country north of 
Bhamo. Economic resources of Amber and Jade mines area in Upper Burma. Iron-ores 
and Iron industries of Salem District. Rio bee kite in India. Coal on Great Tenasserim 
River, Lower Burma. 

Part 4 (out of print). — Oil Springs at Mogal Kotin Shirani Hills. Mineral Oil from Suleiman 
Hills. New Ambar-like Resin in Burma. Triassio Deposits of Salt-range. 


Vol. XXVI, 1893. 

Part 1 (out of print). — Annual report for 1892. Central Himalayas, Jadeite in Upper Burma, 
Burmite, new Fossil Resin from Upper Burma. Prospecting Operations, Mergui District! 
1891*92. 

Part 2 (out of print). — Earthquake in Baluchistan of 20th December 1 892. Burnnte, new amber- 
like fossils from Upper Burma. Alluvial deposits and Subterranean water-supply of 
Rangoon* 

Part 3 ( out of prt»f).-*-Geology of Sherani Hills. Carboniferous Fossils from Tenasserim. 

Boring at Chandemagore. Granite in Tavoy and Mergui. 

Part 4 (out of print). — Geology of country between Chappar Rift and Hamai in Bal uchista n. 
, Geology of part of Tenasserim Valley with special reference to Tendau-Kamapying Coal- 
Qeld. Magnetite containing Manganese and Alumina. Hialopite. 
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Vol. X3CVU, 1894* 

Part 1 (out of print ), — Annual report for 1803. Bhaganwala Coal-field, Salt-range, Punjab, 1 

Part % (out of prin l ). — Petroleum from Burma. Singareni Coal-field, Hyderabad (Deccan), 
Gohna Landslip, Garhwal. 

Part d (out of print ), — Cumbrian Formation of Eastern. Salt-range. Giridih (KarHarbari) Coal- 
fields. Chipped Ct) Flints in Upper Miocene of Burma. Velates Schmideliana, Cbemn., 
and Frovelates grande. Sour, sp., in Tertiary Formation of India and Burma. 

Pari 4 (out of print).- -Geology of Wuntlio iu Upper Burma. Echinoida from Upper Cretaceous 
System of »i«h isl an . FT ighl y Phosphoric Mica Periodotites iutruaive in Lower Gondwan* 
Rocks of Bengal. Mba-irvpersthcme-Hornblendc-Periodotite in Bengal. 


Vol. XXVIII, 1895. 

Part I. Annual report for 1894. Cretaceous Formation of Pondicherry. Early allusion to 
Barren f'drind. Bibliography of Barren Island and Nareondam from 1884 to 1894. 

Purl 2 (ovt of print).- (Vetarrous Rocks of Southern India and geographical conditions during 
latrf-r nn<tftCf'ong times. Experimental Boring for Petroleutn at Sukkur from October 1893 
to March 189.1. Tc Hi ary system in Burma. 

Part 2 (out f print). ■ Jadcito and other reeks, from Tananaw in Upper Burma. Geology of 
Toelii Valley. Lower Gondwanas in Argentina. 

Pari 4 (out of print).-- Igneous Rooks of Giridih (Kurhurbaree) Coal-field and their Contact 
R (Trots. Vindhyan system south of Sone and their relation to so-called Lower Vindhyans. 
Lower Vindhyan area of Sone Valley. Tertiary system in Burma. 


Vol. XXIX, 1896. 

Part 1 (out of print ). — Annual report for 1895. Acicular inclusions in Indian Garnets. Origin 
and Growth of Garnets and of their Micropegmatitic intergrowths in Pvroxcido rooks. 

rnrt. 2 ( out of print). --Ultra-basic rocks and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salem, Madras. Corundum localities in Salem ami Coimbatore districts, 
Madras. Corundum and Kyaujto in Maubhum district, Bengal. Ancient Geography of 
44 Gondwana-laud.” Notes. 

Part ,J. Igneous Rocks from the Toohi Valley. Notes. 

Part 4 (out of print ). — Steatite mines, Minbu district, Burma. Lower Vindhyan (Suh-Kaimur) 
area of Sone Valley, Kewah. Notes. 


Vol. XXX, 1897. 

Part ] (out of print ). — Annual report for 1896. Norite and associated Basic Dykes and Lava 
flows in Southern Tndia. Genua Vertebraria. On Glossoptoris and Vertebraria. 

Part Cretaceous Deposits of PoncUcherri. Notes, 

Part (out of print ). — Flow structure in igneous dyke. Olivine -norite dykes at Coonoor. Exca- 
vations for corundum near Palakod. Salem District. Occurrence of ooal at Palana in 
Bikaner. Geological specimens collected by Afghan-Balueh Boundary Commission of 1896. 

Part 4 (uvi of priv t).~- Ncm&lit© from Afghanistan. Quart?- barytes rock in Salem district, 
Madras Presidency. Worn femur of Hippopotamus irravadiens, Caut, and Fale., from 
Lower Pliocene of Burma. Supposed coal at Jaintia, Bftxa Du are. Percussion Figures 
on micas. Notes. 


Vol. XXXI, 1904. 

Pari 1 (out of print ). — Prefatory Notice. Copper-ore near Komai, Darjiling distriot. Zewan 
bj'da in Vilii district, Kashmir. Coal deposits of Isa Khel, Mianwali district, Punjab. 
Lm-Rileng coal-beds, Assam. Sapphirine-beariog rock from Visagapatam Distriot. Mis- 
cellaneous Notes. Assays. 

Part 2 (out of print).— J.t.-Genl. C. A. MacMahon. Cyclobns Havdeni Dicner. Auriferous 
Occum ncos of Chota Nagnur, Bengal. On the feasibility of introducing modem methods 
of (.-okc -making at East Indian Railway Collieries, with supplementary note by Director, 
Geological Survey of India. Miscellaneous Notes. 

Part :i (ovt of print).- -Upper Palwozoic formations of Eurasia. 

Valley. Halmitea in Trias of Baluchistan, 
bhanj. Miscellaneous Notes. 

/W 4 (out of print),— Geology of Vfp tt AwM. Anriferoiw OcoqweneM of Amu* Ourioue 
occurrence of Scapolite from Madras Presidency. Miscellaneous Notts. I$d*$ T 
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vol. xxxn, 1005. 

Part 1 . — Review of Mineral Production of India during 1898-1003. 

Part 2 (out of print ). — General report, April 1003 to December 1904. Geology of Provinces 
of Tsang and T7 in Tibet. Bauxite in India. Miscellaneous Notes. 

Part 3 (out of print ). — Authracolithic Fauna from Subonsiri Gorge, Assam. Elephas Antiquus 
(Namadious) in Godavari Alluvium. Triassio Fauna of Tropites-Limestono of Byans. 
Amblygonite in Kashmir. Miscellaneous Notes, 

Part 4 , — Obituary notices of H. B. Mediicott and W. T. Blanford. Kangra Earthquake of 
4th April 1005. Index to Volume XXX1L 

Vol. XXXTI1, 1900. 

Part 1 (vul of priwf).— Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Course of Nam-tu River. Northern Shan States. 
Natural Bridge in Gokteik Gorge. Geology and Mineral Resources of Namanl District 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print ). — General report for 1905. Laxhio Coal-field, Northern Shan States. 
Namma, Mansang and Man-seJo Coal-fields, Northern Shan States, Burma. Miscellaneous 
Notes. 

Part 3 (out of print ). — Petrology and Manganese-ore Deposits of Sausar Tahsil, Chhindwara 
district. Central Provinces. Geology of part of valley of ICanhan Bivor in Nagpur and 
Chhindwara districts, Central Provinces. Manganite from Sandur Hills. Miscellaneous 
Notes. 

Part 4 ( out of Print ). — Composition and Quality of Indian Coals. Classification of the Vindhyan 
System. Geology of State of Panna with reference to the Diamond-boaring Deposits. 
Index to Volume XXXIII. 


Vol. XXXIV, 1900. 

Part 1 (out of print).— Fossils from Halorites Limestone of Bambanag Cliff, Kumaon. Upper 
Triassic Fauna from Pishin District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrences in Foot-hills of Bhutan. Dandli Coal-field : Coal outcrops in Kotli Tahsil 
of Jammu State. Miscellaneous Notes. 

Part 2 (tmt of print ). — Mineral production of India during 1905. Nummulites Rouvilloi, with 
remarks on Zonal Distribution of Indian Nummulites. Auriferous Tracts ki Southern 
India. Abandonment of Collieries at War ora, Central Provinces. Miscellaneous Notes. 

Part 3 ( out of print ). — Explosion Craters in Lower Chindwin District, Burma. Lavas of Pavagad 
TIill. Gibbaito with Manganese -oro from Talevadi, lielgaum district, and Gibbsite from 
Bhekowli, Satara District. Classification of Tertiary System in Sind with reference to 
Zonal Distribution of Eocene Echinoidca. 

Part 4 (out of print ). — Jaipur and Nazira Coal-fields, Upper Assam. Makum Coal-fields between 
Tirap and Namdang Streams. Kobat Anticline, near Seiktein, Myingyan district. Upper 
Burma. Asymmetry of Yenangyat-Singu Anticline, Upper Burma. Northern part of 
Gwcgyo Anticline, Myingyan District, Upper Burma. Brcynia Multituberoulata, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 

Vol. XXXV, 1007. 

Part J (out of print ). — General report for 1906. Orthophragmina and Lepidocyolina in Nummu- 
litic Series. Meteoric Shower of 22nd October 1903 at Dokachi and neighbourhood, Dacca 
district. 

Part 2 (out of print ). — Indian Aerolites. Brine-wells at. Bawgyo, Northern Shan States. Gold- 
bearing Deposits of Loi Twang, Shan States. Physa Prineepii in Maestri chtian strata of 
Baluchistan. Misc ellaneous Notes. 

Part 3 . — Preliminary survey of certain Glaciers in North-West Himalaya. A. — Notes on certain 

Glaciers in North-West Kashmir. 

Part 4.— Preliminary survey of certain Glaciers in North-West H imalaya. B.— Notes on certain 
Glaciers in Lahaul. C. — Notos on certain Glaciers in Kumaon v Index to Volume XXXV, 

Vol, XXXVI, 1907-08. 

Part 2 (out o/ prinf). j-Petrologioal Study of Rocks from hill tracts, Vizagapatam district, Madras 
Presidency. Nepheline Syenites from hill tracts, Vizagapatam district, Madras Presidency. 
Stratigraphies! Position of Gangamopteris Beds of Kashmir. Volcanic outburst of Late 
Tertiary Age in 8outh Hsenwi, N, Shan States. New suid® from Bugti Bills, Baluchistan. 
Permo-Carboniferous Plants from Kashmir. 
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Pari 2 (out of jwi*0-~Mjneral Production of India during 1906. Ammonites of Bagh Beds. 
Miscellaneous Notes. 

Pari 3 ( out of print). — Marine fossils in Yen&ngyaung oil-field, Upper Burma. Freshwater 
shells of genus Batiesa in Yvnangyaung oil-field, Upper Burma. New Species of Dendro- 
phyliia from Upper Miocene of Burma. Structure and age of T&ungtha hills, Myingyan 
district-, Upper Burma. Fossils from Sedimentary rocks of Oman (Arabia). Rubies in 
Kuchin hills, Upper Burma. Cretaceous Orbitoides of India. r l*wo Calcutta Earthquakes 
of 390G. Mif cdianrous Notes. 

Part 4 (out of print).-- Pucudo-Fixcoidii from Pab sandstones at Fort Munro, and from Vindhyan 
scries. Jadeite in Kachin Hills, Upper Burma. Welchok-Yedwet Pegu outcrop, Magwo 
district. Upper Burma. Group of Manganates, comprising Hollandite, Fsiiomelane and 
Gorunaditc. Occurrence of Wolfram in Nagpur district, Central Provinces. Miscellaneous 
Notes. Index In Volume XXXVT. 

Vol. XX XVI I, 1008 09. 

Part 1 [out of print).- General report for 1007. Mineral Production of India during 1007. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print).— -Tertiary and Post-Tertiary Freshwater Deposits of Baluchistan and Sind. 
Geology and Mineral Resources of Kajpipla State. Suitability of sands in Rajmahal Hills 
for glass manufacture. Three new Manganese- bearing minerals: — Vrcdenburgilc, Sita- 
parite and Juddite. Lateritcs from Central Provinces. Miscellaneous Notes. 

Part .? {end of print).- -Southern part of Gwcgyo Hills, 'including Payagyigon-Ngashondaung 
Oil-field. Silver-lead mines of Bawdwin, Northern Shan States. Mud volcanoes of Aroknn 
( 'oast, Burma. 

Port 4.- -Gypsum Deposits in Hamirpur district-, United Provinces. Gondwanas and related 
marine sedimentary system of Kashmir. Miscellaneous Notes, Index to Volume 
XXXVI 1. 

Vol. XXXVIII, 1909-10. 

Part /.—General report for 1908. Mineral Production of India during 1908. 

Pert 2 ( out of print). — Ostrea latanmrginata in “ Yenangyaung stage ” of Burma. China-clay 
and Fire-clay deposits iTi Rajmahal Hills. Coal at Gilhurria in Rajmubsil hills. Pegu 
Inlier at Onrlwe, Magwe district. Upper Burma. Salt Deposits of Raj pn tana. Miscella- 
neous Notes 

Part 3. — Geology of H&rawan, Jhalawun, Mekran and the State of Las J3ela. Hippuritc-bearing 
Limestone in Soistan and Geology of adjoining region. Fusulinidao from Afghanistan. 
Miscellaneous Notes. 

Part f. — Geology and Prospects of Oil in Western Promo amt Kama, lxwer Burma (including 
Nawayan, Padnuug, Taungbogyi and Ziaing). Reror relation of Pegu system in Burma 
with notes on Horizon of Oil-bearing Strata (including Geology of Padaukpin. Ban byin 
and Aukmanein). Fossil Fish Teeth from Pegu system, Burma. Northern part of 
Yenangyat Oil-licld. Iron Ores of Chanda, Central Provinces. Geology of Aden Hinter- 
land. Petrological Notes on rocks near Aden. Upper Jurassic Fossils noar Aden. Mis- 
cellaneous Notes. Index to Volume XXXVIII. 

Vol. XXXIX, 1910. 

Quinquennial Review of Mineral Production of India during 1904 to 1908 (out of print)* 

Vol. XL, 1010. 

Part Pro Carboniferous Lifc-lVovincos. Lakes of Salt. Range in the Punjab- Preliminary 
survey of certain Glaciers in Himalaya. D. —Notes on certain Glaciers in Sikkim. New 
Mamnudian Genera and Spooies from Tertiariee of India. 

Part 2 (mrf of print ). — General Report for 1909. Mineral Production of India during 1909. 

Part 3. --Revised Classification of Tertiary Freshwater Deposits ol India. Revision of Silurian - 
Tiius Sequence in Kashmir. Fcuiestolla-hearing beds in Kashmir. 

Part i [out of print ). — Alum Shale and Alum Manufacture, Kalabagh, Mianwali district, Punjab. 
Coal-fields in North-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes. 
Index to Volume XL. 

Vot. XLT, J 911-12. 

Part /.—Age and continuation in Depth of Manganese-ores of Nagpur-Balaghat Area, Central 
. Provinces. Manganese-oro deposits of Gangpur State, Bengal, and Distribution of Gondlte 
Series in India. Baluchistan Earthquake of 21st October 1909. Identity of Ostrea Pro- 
mensis, Noctling, from Pegu Systom of Burma and Ostrea DigitoUna, Eichwald, from 
Miocene of Europe. Mr. T. R. Blyth. Miscellaneous Notes. 
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Part 2, — General Report for 1910. Devonian Fossils from Cliitral, Persia, Afghanistan and 
Himalayas. Sections in Fir Fanjai Range and Sind Valley Kashmir. 

Pari 3 . — Mineral Production of India during 1910* Samarskite and other minerals in Nellore 
District, Madras Presidency. Coal in Namehik Valley, Upper Assam. Miscellaneous 
Notes. 

Part 4. — Pegu-Eoceuo Succession in Minbu District near Ng&pe. Geology of Henzada .District, 
Burma. Geology of Lunar Lake, with note on Louar Soda Deposit, International Geo- 
logical Congress of Stockholm. Miscellaneous Notes, ludox to Volume XLI. 


Vol. XLH, 1912. 

Part 1 , — Survival of Miocene Oyster in Recent Seas. Silurian Fossils from Kashmir. BlOlite 
from Salt Range. Gold-bearing Deposits of Mong Long, Hsipaw State, Northoru Shan 
States, Burma. Steatite Deposits, ldar State. Miscellaneous Note. 

Pari 2 .--(leneral Report for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Poting Glacier, Kumaon, Himalaya, June 1911. Miscellaneous Notes. 

Part 3 . — Mineral Production of India during 1911. Kodurite Series. 

Part 4 . — Geological Reconnaissance through Dehong Valley, being Geological Results of Abof 
Expedition, 1911-12. Traverse across the Naga ilills of Assam. Indian Aerolites. Mis- 
cellaneous Notes. 


Vol. XL! II, 1913. 

Pari l (out of print),- -General Report for 1912. Garnet as a Geological Barometer. Wolfram! to 
in Tavoy District, Lower Burma. Miscellaneous Notes. 

Part 2 (out of print ), — Mineral Production of India during 1912. Relationship of the Himalaya 
to the I ndo- Gauge tic Plain and the Indian Peninsula. Hambergite from Kashmir. 

Part 3, —Contributions to the geology of the Province of Yiinnan in Western China : L— 
Bhatno-Teng-Yiieh Area. u. — Petrology of Volcanic Rocks of Teng-Yuoh District. The 
Kirna Hills. Banswal Aerolite. 

Part 4. — Gold-bearing Alluvium of Chindwin River and Tributaries. Correlation of Siwalik 
with Mammal Horizons of Europe. Contributions to tho Geology of the Province of 
Yunnan in Western China : ILL- -Stratigraphy of Ordovician and Silurian Beds of Western 
Yiinnan, with Provisional Palaeontological Determinations. Notes on “ Camarocrinus 
Asiatic us ” from Burma. 


Vol. XL IV, 1911. 

Part l (out of print ).- -General Report for 1913. Carbonaceous Aerolite from Raj pu tana. Num* 
mulitos as Zone Fossils, with description of some Burmese species. 

Part 2 . — Contributions to the Geology of the Province of Yiimian in Western China: LV. — 
Country around Yiinnan Fu. Dyko of white Trap from Ponch Valley Coal-field, 
Chhimlwara District, Central Provinces. Mineral concessions during 1913. 

Part 3. — Coal-seams near Yaw River, Pakokku District, Upper Burma. The MouaZite Sands 
of Tra vane ore. Lower Cretaceous Fauna from Himalayan Gioumal Sandstone together 
with description of a lew fossils from Chikkim series. Indarotos salmontanus Pilgrim. 
Future Beheading of Son and Rer Rivera by Hasdo. 

Part 4 . — Salt Deposits of Cis-Indus Salt Range. Teeth referable to Lower Siwalik Creodont 
genus ‘ Dissopsalis ’ Pilgrim. GUciors of Dhauli and Lisar Valleys, Kumaon, Himalaya, 
September 1912. Miscellaneous Notes. 


Vol. XLV, 1915. 

Part L— Nrfw Siwalik Primates. Braehiopoda of Namyau Bods of Burma. Miscellaneous 
Note. 

Part 2 . — General Roport for 1914. Note oil Sivtclurue and ParamaeheerOdus. 

Part 3 , — Mineral Production of India during 1914, Three Now Indian Meteorites. Kuitip- 
poram, Shupiyaa and Komsagar. Dentition of Tragulid Genus (Dorcabuno). Hematite 
Crystals of Corondiform Habit from Kajlidongri, General India. 

Part 4 , — Geology of country near Ngahlaingdwin. Geology of Chitral, Gilgit and Pamirs. 


Vou XLVI, 1915. 

Quinquennial Review of Mineral Production of India for 1909 to 1913 (out of print). 
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Vol. XLVII, 1916. 

Part 7. — General Report for 1915. Eocene Mammals from Burma. Miscellaneous Notes. 

Part 9.— The Deccan Trap Flows of Linga, ChhUdwara District, Central Provinces. Iron 
Ore Deposits of Twinng6, Northern Shan States. 

Part 3.— Obituary: R. C. Burton. Mineral Production of India during 1915. Flemingos- 
trea, an eastern group of Upper Cretaceous and Eocene OBtreidm, with descriptions of two 
new species. 

fart 4. — Contributions to the Geology of the Province of Y&unan in Western China: 5. — 
Geology of parts of the Salween and Mokong Valleys. A fossil wood from Burma. The 
Visuni and Ekh Khera Aerolites. 


Vol. XLVIII, 1917. 

Part 7.-- -General Report for 1916. A revised classification of the Gondwana System. 

Part 2 . — Mineral Production of India during 1910. Mammal collections from Basal Beds of 
Siwaliks. 

Part 3 . — Crystallography and Nomenclature of llollandite. Geology and Ore Deposits of 
Bawdwin Minos. Miscellaneous Notes. 

Part 4. — Biana-Lalsot Hills in Eastern Rajputana. Origin of the Laterite of Seoni, Central 
Provinces. 

Vol. XLIX, 1918-19. 

Pari /. — General Report for 191 \ Cassiterite Deposits of Tavoy. Los Echinides des “ Bagh 
Beds.** 

Pari 3.— Mineral Production of India during 1917. Support of Mountains of Central Asia. 

Part Structure mid Stratigraphy in North-West Punjab. Aquamarine Mines of Daso, 
Bullistan. Srimangal Earthquake of July 8th, 1918. 

Pari -Possible Occurrence of Petroleum in Jammu Province : Preliminary Note on the 
Nar-Budhan Dome, of Kotli Tolisil in the Punch Valley. Submerged Forests at Bombay. 
lnfr&'Trnppeaiut anil Silicilicd Lava from Hyderabad, S. India. 


Vol. L, 1919. 

Part /.— General Report for 1918. Potash Salts of Punjab Salt Range and Kohat. Origm 
aud History of Rock-salt Deposits of Punjab and Kohat. 

Part 2. — Tungsten and Tin in Burma. Inclination of Thrust-plane between Siwalik and Murree 
zone near Kotli. Jammu. Two New Fossil Localities in Garo Hills. Sanni Sulphur Mine. 
Miscellaneous Notes. 

Part 3 (out of print). — Mineral Production of Tndiu during 1918. Gastropoda Fauna of Old 
Lake- bods in Upper Burma. Galena Deposits of North-Eastern Putao. 

Part 4 (out of print). — Pitch blende, Monazito and other minerals from Piohhli, Gaya district, 
Bihar aud Orissa. Natural Gas in, Bituminous Salt from Kohat. Mineral Resources 
of Central Provinces. Miscellaneous Notes. 

Vol. LI, 1920-21. 

Part -General Report for 1919. Pseudo- crystals of Graphite from Travanoore. Mineral 
related to Xouothne from Manbhum District, Bihar and Orissa Province. Coal Seams 
of Foot-Hills of the Arokan Yoma, between Letpan Yaw in Pakokku and Ngap6 in Minbu, 
Upper Burma. Observations on “ Physa Prinsepii,” Sowerby and on a Ctionid Sponge 
that burrowed in il-s shell. 

Pari 2. — ClusuiHcpJum of fossil Cyprwidan. Sulphur near the confluence of the Greater Zab 
with the Tigris, Mesopotamia. Miscellaneous Notes. 

Part 3. — -Mineral Production of India during 1919. Results of a Revision of Dr. Noetling’fl 
Second Monograph on tho Tertiarv Faima of Burma. Marine Fossils collected by Mr. 
Pinfold in the Garo Hills. 

Part Illustrated comparative Diagnoses of Fossil Terebridre from Burma. Indian Fossil 
Viviparm. Now fossil Unionid from the lntertrappean beds of Peninsular India. Unionida 
from the Miocene of Burma. 

Vol. LII, 1921. 

Quinquennial Review of Mineral Production of India for 1914-1918. 

Vol. LIII, 1921. 

Part 1 . — General Report for 1920. Antimony deposit of Th&byu, Amherst district. Antimony 
d< posits of Southern Shan States. Geology and Mineral Resources of Eastern Persia. 
Miscellaneous Notes. 



Part Comparative Diagnoses of Plourotomid© from Tertiary formation of Burma. Com- 
parative Diagnoses of ConLd© and Cancollariidas from Tertiary of Burma. Stratigraphy, 
Fossils and Geological Relationships of Lameta Beds of Jubbulpore. Kooks near Lame t a 
Ghat (Jubbulpore District). 

Part 3 (ovt nf print). — Obituary ; Frederick Richmond Mallet. Mineral Production of India 
during 1920. Mineral Resources of Bihar and Orissa. 

Part 4. — Stratigraphy of the Singu-Yenangyat* Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zone-Fossil from Burma: Ampulljim (Megatylotus) 
Birmanictt. 

Vol. LTV, 1922. 

Part J. —General Report for 1921. Contributions to tho Geology of the Province of Yunnan 
in Western. China : VI. — Traverses between Tali Fu and Yunnan Fu. Geology of T&kki 
Zam Valley, and Kaniguram-Makin Area, Waziriatan. Geology of Thnyetmyo aud neigh- 
bourhood, including Padankbin. Bitumen in Bombay Island. 

Part 2 . — Mineral Production of India during 1921. Iron Ores of Singhbhum and Orissa. Geo- 
logical Results of Mount Everest Reconnaissance Expedition. Northern Extension of 
Wolfram-bearing Zone in Burma. Miscellaneous Note. 

Part 3. — Obituary : Rupert William Palmer. Indian Tertiary Gastropoda. IV. — Olividae, 
Rarpkkc, Marginal )kkr, Volutidce and MitricUe, with comparative diagnoses of new species. 
Structure of Cuticle in Glossopteris angustifolia Brongn. Revision of some Fossil B&iano- 
morph Barnacles from India and the East Indian Archipelago. Contributions to tho Geo- 
logy of tho Province of Yunnan iu Western China : 7. — Reconnaissance Surveys between 
Shunning Fu, Chingtnng Ting and Tali Fu. 8. — Traverse down Yang - tsse - cii iang Valley 
from Chin-chaing-kai to llui-li-Chou. Boulder Beds beneath Utatur State, Triohinopoly 
District. MisceUaneous Notes. 

Part 4. — Geology of Western Jaipur. Ceologioal Traverses from Assam to Myitkyina, through 
Hnkong Valley ; Myitkyina to Northern Putao ; and Myitkyina to Chinese Frontier. Oli- 
gocene Echinoidca collected by Rao Bahadur S. Sethu Rama Jlau in Burma. Mineral 
Resources of Kolhapur State. Kunghka and MuumakJang Iron Ore Deposits, Northern 
Shan States, Burma. 


Vol. LV, 1923-24. 

Part 7.— General Report for 1922. Indian Tertiary Gastropoda, No. 5, Fu aid©, TurbineJlido*, 
Chrysodomid©, Strepturidaj, Buccinidae, Nassidse, Coluwbellida;, with short diagnoses of 
new Bpecies. Geological Interpretation of some Recent Geodetic Investigations (being a 
second Appendix to tho Momoir oil the structure of tho Himalayas and of the Gungetic 
Plain as elucidated by Geodetic Observations in India). 

Part 2 . — Obituary : Ernest (Watson) Vrodenburg. Fossil Molluscs from Oil-Measures of Dawns 
Hills, Ton isserim. Armoured Dinosaur from Lametta Beds of Jubbulpore. Fossil forms 
of Plaeuna. Phytogeny of some Turbinellid®. Recent Falls of Aerolites i u India. Geology 
of part of Tvhasf and Jaintia Hills, Assam. 

Part 3 . — Mineral Production of India during 1922. Lignitic Coal-fields in Karcwa formation 
of Kashmir Valley. Basic and Ultra-Basio Members of the Charnockite Series in the Central 
Provinces. China Clay of Karalgi, Khanapur, Bolgaum District. 

Part 4 .— Obituary : Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, with a 
Sketch of Geology of Neighbourhood. Provisional list of Palaeozoic and Mesozoic FosbiIs 
collected by I)r. Coggin Brown in Yunnan. Fall of throe Meteoric Irons in Raj pu tana 
on 20th May 1921. Miscellaneous Note, 


Vol. LVI, 1924-25. 

Part J . — General Report for 1923. Mineral Deposits of Burma. 

Part 2 . — Mineral Production of India during 1923. Soda rocks of Rajputana. 

Part 3 . — Gyrolite and Okcnito from Bombay. Freshwater Fish from oil-measures of Dawns 
Hills. Fossil Ampuli&riid from Poonch, Kashmir. Calcareous Alga belonging to Triplo- 
porellose (Dasycladace©) from Tertiary of India. Froth Flotation of Indian Coals. Sub- 
marine Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 
and Khorasan. 

Part 4 . — Merua Meteorite. Stegodon Gancsa in Outer Siwaliks of Jammu. Land and Fresh- 
water Fossil Molluscs from Karewas of Kashmir. Burmese Lignites from Namma, Lashio 
and Pauk. Maurypur Bolt Works^ 

Vol. LVH, 1925. 

Quinquennial Review of Mineral Production of India for 1919-1923. Price 5 Ra. 10 As. 
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Vol. LVlII, 1925-26. 

Pad J.— General Report for 1924. Fossil Tree in Panchet Eerie* of Lower Gondwanas neat 
AB&naol, with Palaeontological Description. 

Part 2. — Obituary : Francis William Walker. Possibilities of finding concealed coal-field at a 
workable depth in Bombay Presidency. Basaltic Lavas penetrated by deep boring for 
coal at Bhttsawal, Bombay Presidency. , 

Part ?*.- Mineral Production of India daring 1924. Enst&tite-Augite Series of Pyroxenes. 
Constitution of the Glauconite and Geladonite. Palagonite- bearing Dolerite from Nagpur. 

Parl -J. Fossils Cr6tacfe do 1‘ Afghanistan. Fosbiles du Kashmir et des Pamirs. Additions 
and Corrections to Vredonburg’s Classification of the Cyprteicto. Petrology of Rocks from 
Giruar and Osham Hills, Kathiawar, India. 

Vol. LIX, 1926. 

Part J. - General Report for 1925. Foruminifera of parts of Western India. 

Pad 2. H im pi mg Operations in Pench Valley Coal-field. Composition of some Indian Garnets. 
Geolocrv of Andaman and Nicobar Islands, with special reference to Middle Andaman Island. 
Occurrence of Cryptohalite. Remarks ou Carter’s Genus Conulites. 

Pad J.-- -Mineral Production of India during 1926. Metumorphio Rocks and Intrusive Granite 
of Chhota Udepur State. Indian Species of Conoclypeus. 

Pari S. Isiw-Pliosphorua Coking Coal m Giridih Coal-Field. Distribution of Gault in Tndia. 
Age of so-cullod Danian Fauna from Tibet. Bauxite on Korlapat Hill, Kalahandi State, 
lliimr and Orissa. 

Vol. LX, 1927-28. 

Pari I.- -General Report for 192G. Six Recent Indian Aerolites. 

Part Gas Eruption on Kamri Island, off Arac&n Coast of Burma, in July, 1926, Oil Imli- 
enttous at Drigh Road near Karachi. Lower Canine of Tetraconodon. Geology of 
Burtdi State, Raj putaua. 

Putt .3. --Mineral Production of India during 1926. Geological Traverse in Yunaslin Valley. 
A mbaia. Boring of 1926-27. Indian Uniomdaa. 

Part 4.- -Relationship botwoon Specific Gravity and Ash Contents of Coals of Korea and Bokaro : 
Coals as Colloid Systems. Contact of Basalt with coal-seam in the Isle of Skye, Scotland : 
Comparison with Indian examples. Barakar-Ironstono Boundary near Begunia, Raniganj 
Cual-Fiold. Raniganj -Panchet Boundary near Asanaol, Raniganj Coal-Field. Permo- 
Carboniferous Marino Fauna from Urnaria Coal-field. Geology of Umaria Coal-field, Hawaii 
State, Contra! Indio. Composition and Nomenclature of Chlorophteite and Palagonite, 
and on Chlorophfcite Sories. Miscellaneous Notes. 

Vol. LXI, 1928-29. 

Pan /.- General Report for 1927. Actionodon risinensis in Lower Gondwanas of Vihi district, 
Kashmir. Miscellaneous Note : Further Note on Nomenclature of Hollandite. 

Part Contribution to Geology of I’unjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lowor Canine of Indian Species of Conohyus. Miscellaneous Note : Leucopy- 
rite from Kodarma. 

Pari J.— Mineral Production of India during 1927. Note on Coking Tests with Gondwana 
Coals. Zinc-Spinel from Southern India. Now Indian Meteorite : Lua Fall. Miscella- 
neous Note : Ldllingite from HazaribagU District. 

Part 4. - Erratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Rocks 
associated with them. Orbitolince from Tibet. Joya Mair Dome Fold, near Chakvial, 
Jheluin District, Punjab. Occurrence of Alloph&ne at Tikak, Assam. Miscellaneous 
Note : Australian Species of Genus Qianrtia. 

Vol. LXII, 1929-30. 

Pari 1 . — General Report for 1928. Miscellaneous Note : New Chromite Localities. 

Part 2.— Obituary : Sivarau Sothu Rama Rau. Specific Gravity and Proximate Composition of 
Indian Vitrains. New Devonian Fossils from Burma. Rangoon Earthquakes of Septem- 
ber and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1929. Miscellaneous Notes : Indian Beryl, Atacaittite in Bihar and Pyromorphito in 
Bhagalpur district, Bihar. 

Part 3.— -Mineral Production of India during 1928. Granophyric Trachite from Salsette Island, 
Bombay- Coal Resources of Jharia Coalfield. Goal lost by Fires and Collapses in Indian 
Coal Mines. / 

Part 4 . — Age of Aravalli Range. Lake's Rule for Angie of Overthrust, as applied to Himalayas. 
Permo-Carboniferous Succession in Waroha Valley, Western Salt Range, Punjab. Naoki 
(Hyderabad) Meteorio Shower of 29th September 1928. MisoeBaneous Notes : Boring 
for water at Daryapur and Fossil Eggs at Yenangyaung. 
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Vot. LXIIT, 1980. 

Part 1. — General Report for 1929. Upper Triassie Fossils from Burma Siamr^e Frontier.— 
Thaungyin Trias and Description of Corals. Upper Triassie Fossils from Burmo-Si&mese 
Frontier. — Br&chiopoda and Lamellibranchia from Thaungyin River. Upper Triassie 
Fossils from Burmo-Sismese Frontier* — Fossils from Kamawkala Limestone. Upper 
Triassie Fossils from Burmo^ Siamese Frontier. — Now BaNyeladacea, Uolmporrtla rttimrvNU 
nov. gen., nov. sp., with "Description of Alliod Genus Acicnlf.Ua Pia. Crotaeeous Cephalo- 
poda iti * Red Bods * of Kulaw, Southern Shan States, Burma. 

Part 2.— Methods of Analysis of Coal used at Government Test House, AJiporo, Calcutta, with 
an Editorial Introduction, New fossil localities within Panchet series of Raniganj Coal- 
field. Species of Cyllene from Pegu Beds of Burma. Two new specios of Unio. Ohieierc 
of Karakoram and Neighbourhood. Miscellaneous Note : Dome near Mari in Attack 
District. 

Part 3. — Mineral Production of India during 1921). On the Specific GraviLy and Proximate 
Composition of somo Indian Dnrains. 

Part 4 . — Aspects of Modern Oil Field Practice. Undescrilwtl frenli water Molluscs from various 
parts of India and Burma. Second note on North-West Himalayan Earthquake of 1st 
February, 1929. Miscellaneous Notes : Tromolito from near .Taaidili, Bihar, Bupphirino in 
Vizagapatam District and Titaniferous Augite from Chandrawnti, Sirohi State, Rajputana. 

Von. LXIV. 1930, 

Quinquennial Review of Mineral Production of India fur 1924-1928. Price D Its. (1 As. 

Vol. LXV, 1931-32. 

Part I.— General Report for 1930. Additional Note on Samel in, Meteorite. Zoning and 
Difference in Composition of Twinned Plegioclase Felspars in certain rocks from Sirohi 
State, Raj pu tana. Albite-Ala B Twinning of Plagioclase Folspats in certain acidic rocks 
from Sirohi State, Rajputana. Jurassic Fossils from Northern Shan States. 

Part 2. — Syntaxis of North-West Himalayas ; Its Rocks, Tectanicrt and Orogeny. Preliminary 
Note on Pegu Earthquake of May 5tli, 1930. Determination from World Records of 
Zero-time and Epicentre cf Pegu 'Earthquake of May nth. 1930. Long Distance Wave 
Speeds of Pegu Earthquake of May 5th, 1930. Rocks boaring Kyanifo and Sillimanilo 
in Bhandara District, C. P. Stratigraphy of Upper Ranikot Series (Lower Eocene) of Situl, 
ludia. Mi8collanooiis Note : Fuchsita Vase from Mohonjn Daro (Sind). 

Part 3.- Mineral Production of Tndia during 1930. Geology and Lead-ore Diqxwils of Maw. soil, 
Federated Shan States. Weathering of Vi ml hy an Building Stone.. Marlurilrn how 
Ordovician of Burma. Miscellaneous Notes : Supplementary note on “ Revisions of 
Indian Fossil Plants, Part IT Coniferalos (6, Petrifactions), 1931 ’* and Eruption of Mud 
Volcano off Arakan Coast. 

Part 4 .— Reaction Minerals in Garnct-Cordieritc-GnciHs from Mogok. Vindhyans of westom 
Rajputana. Granitic Intrusions in Ranchi and Siughbhum Districts.' * Miscellaneous 
Notes: Ghonele* in Krol Limestone ; Green Mica from Bhandara Distent ; and Olivine - 
Basalt and Tuffs in Maluni Series at Jo<lhpur. 

Vol. LXVI, 1932 33. 

Part 1 . — General Report for 1931. Rudist® from Eastern Persia. 

Part 2 .— Lowor Palaeozoic Fossils from the Southern Shan States. Geology of Nan go Par bat 
(Mt. Diamir) and adjoining portions of Chilas, Gilgit District, Kashmir. Fossil Plants from 
Parsora Stage, Row a. Swa Earthquake of August 8th, 1929. Overlap in the Ngnpo Ares, 
Minbu District. Miscellaneous Note : Ammonite from Ramri Island. 

Part 3. — Mineral Production of India during 1931, Microscopic Study of some Indian Goals. 
Specific Gravity and Porosity of Indian Building Stones. Indian Seism ologi cal Records 
of Chief Shocks in N.-E, Frontier Region of Burma during 1929 and 1930. Glacier in 
Arwa Valley, Garhwal. 

Part 4 . — Stratigraphic significance ol Fusulinids of Lower Produclus Limestone of Salt Range. 
Dadoxylon Zalc$rkyi, anew Species of Cordaitean trees from Lower Gondwanas of India. 
Fossil Pental ocular Fruit from Pondicherry. Kalava (Galwa) 4 W'ull 4 in Kurnool District,. 
Talc-Scrpontine-Chlorifce Rocks of Southern Mewai and Dun gar pur. Ago of certain 
Himalayan Granites. Tables of Production, Imports, Exports and Consumption of 
Minerals and Metals in India. 

Vol. LXVII, 1933-34. 

Part I.— General Report for 1932. Antbracolithic Faunas of Southern Shan States. 

Part 2* — Geological Reconnaissance in Southern Shan States. Geology of the country between 
Kalaw and Taunggyi Southern Shan States. 

Part 3. — Mineral Production of India during 1932. Geological Notes on Traverses in Tibet 
made hy Sir Henry Hayden in 1922. Origin of Streaky Gneisses of Nagpur District. 

Part 4 - — Geology of the Ktol Belt, Crush Conglomerates of Dharwar Age from Chota Nagpur 
and Jubbulpow. 
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Vol. LXVm, 1934-36. 

Pan 7. General Report for 1933. Obituary : Malbari Vinayak R»o, Khanpur Meteoric 

Shower. Cambrian Sequence of Punjab Sc It Range. . 

Pari 2.— -Cambrian -Trias Sequence of North W estern Kashmir (Parts of MuzafTarabad and 
Baramnlu Dte» riots). Preliminary account of Earthquake of 16th January, 1034, In Bihar 
and Ohitwu y : Brumal ha Nath Bose. MteoullancouH Notes : Barytes in Manbhum 

Birttrn 1 li'har ; Soda Doporat and Manufacture of Caustic Soda and Crude Soap at Paran- 
1,ij, Ahmedabad District; Potash- r on font of Riuthta, Sambhar Salt Luke. Ra j pu tan a ; 
Ahinogoo from Guihlapah District ; and Quarterly Statistics of Production of Coal, Gold 
and Petroleum in India : January to March, 1934. 

Purl - j\1 inornl Production of India during 1033. Manganese-Lim© Series of Gamuts. Olio- 
mical Comport ion of Deccan Trap Flows of Linga, Chhindwara District, Central Pro- 
\ imes. MisudhnociUH Note : Quarterly Statistics of Production of Coal, Gold and X*otro- 
loum in India ; April to June, 1934. 

l\nt 7. Soils ot India. Latciilisaiion of Khundalilo. Snout, of Dirifo Glacier in Baltistan. 
Turonian Ammonite {Mummies Dnvirsi) from ttamri Inland, Burma. Miscellaneous Notes : 
Quarterly Statistics of Production of Coal, Gold and Petroleum in India : July to Septem- 
ber. 1931; Tertiary Rocks near Puri ; and CroUieous and Eocene Volcanic Rocks of the 
Groat Hinvihiya Range in North Kashmir. 

Vor.. LXI.W 1936-36. 

]>,nt /.- Gmmnd Report for 1934. Primitive Fossils, possibly Atromatous and Ncofrematoufc 
Rracliiopoda, from the Viuilhyana of Inuia. Miscellaneous Notes : Qnarteily Statistic* 
of Production of Coal, Gold and Petroleum in India: Octol *r to December, 1934, and 
Additional Note on Nomenclature of Holla ndite. 

!\ul J. Traversed in Himalaya. Jabalpur Plants from Sat/ lira G on d wan a Basin. Phizo- 
mopsifi Gothan and S/.e and Diet y opt e ri diu m Feist ni a idol. Sphacrosirlerite, containing 
a Now Spociis of J)ado:rylnri (D. pal belter use) 9 from Lower Gondwana Coal Measures of 
India. FurMnpiakes recorded by the Pendulum Seismograph at Shillong (Assam) from 
1903 to 1931. Preliminary Geological Report on Baluchistan (Quetta) Earthquake* of 
May 3 1st, 1936. Misr-oUaggous Notes: Quarterly .Statistics of Production of Coal, Gold 
and Petroleum in India : January to March, 1935 and Gypsum in Upper Vindhyans of 
Raj pul ana. 

J'fitl - Mineral Production of India during 1934. India’s Coal Resources. (Doing a 
note on the reserves available in India of good quality coal including coking coal.) 
Results of Low-Temperature Carbonisation of somo Lower Gondwana Indian Coals. 
Attrition tests on Stones used as Road-Metal In India. Obituary : James Malcolm Mac- 
hinal. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold, and Petro- 
leum in (pdm : April to June, 1935. 

Part t, r.mhujMu'fl Latorito of Malabar and Ksnnra. Solubility of Quartz. Natural Gas at 
Coglia, Kathiawar. Patwar Motooric Shower of the 29th July, 1936. Fermoria 
Minima : A Rovisocl Classili* ation of Organic Remains from Vindhyans of India. Ore 
imnorals from Buwdwin, Shan States. Miscellaneous Not.o : Quarterly Statistics of 
Production of Coal, Gold and Petroleum in India: July to September, 1933. 

Vol. LXX, 1930. 

Quinquennial Review of Minoral Production of India for 1929-1933. Price 6 Rh. 4 As. 

Vol. 71, 1936. 

I* til t. -General Report for 1935. Dyke Rocks of Keonjhar Sloto, Bihar and Orissa. Miscel- 
laneous Note : Quarterly Statistics of Production of Goal, Gold and Petroleum in 
India : October to December, 1935. 

Part 2. - Pcrpcti Meteoric Shower of 14th May, 1935. Tirupati and Babjoi Meteorites. Oslrra 
(f'rn.syisttfii) ffitjen^is from near Baripadft, Mayurbhanj State. MalovnHam end Weichsdia 
\n India (Yctwcoits Cephalopoda from Rod Beds of Kalaw and Age* < f Red Beds, Con- 
tribution* l« the Geology of the Province of Yunnan in Western China : 9.- -Rrachiopod 
lit rbi of Liu wun and related formations in Shan States and Jndo-Ohina. Geological Ago 
of N a myau, T.iu-wun and Napong Beds and of certain other formations in Indo-China. 
Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold and Petroleum in 
India • January to March, 1936. 

Contents and Indox to Records, Vote, I-LXV (1936). Price 6 Rs. 12 As. 

The price fixed for these publications is l rupee each part, or 2 rupee® each volume of four parts 
and the price of each part beginning with Vol. LTV is Rs. 2-12-0, or each volume of four 
pacts Ks. 11. 



MISCELLANEOUS PUBLICATIONS. 


A Manual of the Geology of India. 4 Vols. With map, 1879-1887— 

Vol. 1. Peninsular Am, v By. H. B, Medlicott and W. T. Blanford. Price 

Vol. 2. Extra Peninsular Area. t 8 rupees (out of print). 

Vol. 3. Economic Geology. By V. Ball. Price G rupees (out of print). 

Vol. 4. Mineralogy. By F. R. Mullet. Price 2 rupees (out of print). 

A Manual of the Coology of India, 2nd edition. By R. D. Oldham (1893). Price 8 rupees 
(out of print). 

A Manual of Geology of India, Economic Geology by tho late Prof. V. Bull, 2nd edition, re vised 
in parts- 

Part I.— Corundum. By T. H. Holland (1898). Price 1 rupee (out of pt ini). 

An introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland 
(1895). Price 8 annas (out of print). 

Popular guidos to tho Geological collection, in tho Indian Museum, Calcutta — 

No. 3. Tertiary vertebrate animate. By R. Lydekker (1879). Price 2 annas (out of print). 
No. 2. Minerals. By F. R. Mullet (1879). Prico 2 annas (out of print). 

No. 3. Meteorites. By F. Fodden (1880), Prico 2 annas. 

No. 4. Paleontological collections. By 0. Feistmantol (1881). Prico 2 annas. 

No. G. Economic mineral products. By F. It. Mallet (1883). Prico 2 annas (out of print). 

A descriptive catalogue of the collet lion of minerals in the Geological Museum. By F. R. Mullet 
(1883). Price 1 rupee 8 an.ias. 

Catalogu© of tho remains of Siwnlik Vertenrata contained in the Gooiogical Department of the 
Indian Museum. By It. Lydekker, Pt. I. Mammalia (1885). Prico l rupee. Part II. 
A vos, lieptilia, and Pisces (1886). Price 4 unnas. 

Catalogue of the remains of Pleistocene and Pro -Historic Vertebrata contained in the Geological 
Department of tho Indian Museum. By R. Lydokker (1886). Prico 4 annas. 
Bibliography of Indian Geology. By R. D. Oldham (1888). Prico 1 rupee 8 annas. 
Bibliography of Indian Geology. By T. H. D. LaToucho— 

Part I-A. Bibliography (1917). Price 4 rupees. 

Part I-B. Index of minerals of Economic Value (1918), Price 4 ruj>cc8. 

Part II. Index of Localities (1921). Price one rupee. 

Part III. Index of Subjects (1923). Price 4 rupees. 

Part IV. Paleontological Index (1920). Prico 7 rupees* 

Report on the geologioal structure aud stability of tho hill elopes around Naini Tal. By T. fl. 
Holland (1897). Price 3 rupees. 

Geological map of India, 1893. Scalo l'*=-*96 miles. Price 1 rnpoe (out of print). 

Geological Map of India, in 8 sheets, 1931. Scale l* ~ 32 miles. Price 16 rupees per Bet, 
in India, post free, or Ro. I to Rs. 5 per sheet, depending on tlio amount of work on the 
sheet. Price 18 rupees or 27 shillings per set. post freo, outside India. 

Geological map of Tavoy district, Burma, 1919. Scale 1*^4 miles. Prico 5 rupees. 

Geological map of Bihar and Orissa, 1922. Scale r«36 miles. Price 5 rupees. 

Geological map of Jkaria Coal-iield, in 8 sheets, 1929. .Soule 4*^1 mile. Prjco 4 rupees per 
sheet, or 25 rupees por sot of 8 sheets and 3 plates of boro-hole records. 

Geological map of Rartiganj Coal-field, in 21 sheets, 1930. Scale 4*** l mile. Price 4 rupocs 
per sheet, or 65 rupees por set of 21 sheets and 3 plates of bore-hole records. 

General Report for the period from 1st January 1897 to 1st April 1898. Prico 1 rupee (out of 
print). 

General Report for the year 1898-1699. Price 1 rupee (out of print). 

General Roport for the year 1899-1900. Price l rupee. 

General Report for the year 1900-1901. Price 1 rupee. 

General Report for tho year 1901-1902. Price 1 rupee. 

General Report for the year 1902-1903. Price 1 rupee. 

Sketch of Mineral Resources of India. By T. H. Holland (1908). Price I rupee (out of print). 
Contents and Index to Records, Vote. I-LXV (1936). Prico 6 rupees 12 anna s. 

Contents and fades to Memoirs, Vote. I-LI V (1932). Prico 6 rupees 4 annas. 

Index to the Genera and Species described in the Paheontologia Indies, up to the year J89L 

Price 1 rupee. 
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I.— -INTRODUCTION. 

npHE method of classification adopted in the first Review of 
1 Minoral Production published in these Records (Vol. XXXII, 
1905), although admittedly not ontirely satisfactory, is still the 
best that can be devised under present conditions. As the methods 
of collecting the returns become more precise, and the machinery 
employed for the purpose more efficient, the number of minerals 
included in Class 1 for which approximately trustworthy annual 
returns are available- -increases, and it is hoped that the minerals 
of Class II- for which regularly recurring and full particulars can- 
not be procured- w ill in lime be reduced to a very small number. 
In the case of minerals still exploited chiefly by primitive Indian 
•methods and thus forming Iho basis of an industry carried on by a 
large number of persons each working independently and on a 
very small scale, the collection of reliable statistics is impossible ; 
the total error from yofy; to year, however, is characterised by 
somo degreo of constancy, and the figures obtained may be aocepted 
as a fairly reliable index to the general trend of the industry. In 
the case of gold, the small indigenous alluvial industry contributes 
such an insignificant portion to the total outturn that the error 
from this source may be regarded as negligible. 

Since the figures of mineral production published in these Re- 
views are in many cases greater than those published in the Annual 
Returns of the Chief Inspector of Minos, it is desirable to explain 
that tho figures published bv the Chief Inspector of Minos are con- 
fined to mines and workings that come under the Mines Act, which 
relates only to British India ; whereas tho figures published in 
those Revftvrs include the production of both Act and non-Act 
workings in British India, and also the production of tho Indian 
States. For the provision of the data wo are indebted to the Chief 
Inspector of Mines and tho Local Governments in respect of British 
India, and to the Indian Durbars and Political Agents in the case 
of Indian States. 

The average value of the Indian rupee during the year 1935 
was Is. 6 a a 2 d. ; the highest value reached was Is. 6 Jrf. and the 
lowest Is, 6-^d. The values fox 1935 shown in the tables are 
given on the basis of Is. 6 ^d. to the rupee ; for ease of calcula- 
tion, fl&has been taken to be equivalent to Rs, 13-3 instead of 
Rs. 13*27. 
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Table 1 allows the total valuo of minerals for which returns of 
production are available for the years 1934 and 1935. The average 
figure for the quinquennium, 1919-1923, was £25,194,123. In tlie 
following year, 1924, there was an apparent increase of over 
£3,500,000 ; this was, in part, however, duo to the higher average 
value of the rupee during that year. Sineo 1924, there has been 
a steady decline, which persisted down to the year 1928, for which 
the value was £21,888,528. Thero was an arrest in this decline in 
1929, which showed an increase in total valuo to £22,328,686, or 
about 2 per cent, over that of 1928. In 1930, howover, the declino 
was resumed and the total valuo of the production fell annually to 
£15,612,235 in 1932. In 1933, the tide turned again and the total 
valuo of the output increased by nearly £1,000,000 to £16,599,837. 
This rise continued in 1934 when the total valuo increased by 
£1,008,550 to £17,608,387 and in 1935. by £1,851 ,649 to £i 9,520,036. 
Of each of the sixteen minerals with a value of over £100,000 
annually, increase's are shown by manganese-ore (i4l-9 per cent.), 
zinc concentrates (41*9 per cent.), silver (36-7 per cent.), mica 
(33-9 per cent.), lead and load-ore (28-2 per cent.), nickol-spoiss 
(21*8 per cent.), iron-ore (19*4 per cent.), coppor-ore and matte 
(9-3 per cent.), tungsten-oro (4*1 por cent.), gold and petroleum (3-8 
por cent.), coal (3-4 per cent.), building materials (2-9 por cent.), 
salt (0*1 per cent.) ; decreases are shown by saltpetre and tin-ore 
(0*2 por coni.). Coal remains at the head of the list, of values 
as the most important mineral, whilst manganese -ore, India’s other 
most distressed mineral industry, continues to make a recovery. 
Amongst less important, minerals the largest increases in value 
are shown by zircon, monazitc. bauxite, boryl, grapliito, refractory 
materials, antimonial lead, chromito and i I men i to ; whilst the most 
important decreases are shown by diamond, judoite, ruby, 
sapphire and spinel. 

An increase or decrease in value does not always correspond to 
a similar variation in output, and cannot, therefore, be regarded 
as an infallible indication of the stale of an industry. But in 
1935, in all cases, with four exceptions, an increase or decrease of 
value accompanied an increase or decrease in the quantity of pro- 
duction. The exceptions were saltpetre, tin and felspar, in which 
increases in output were accompanied by decreases in total valuo ; 
and salt in which decrease in quantity was accompanied by increase 
in value. 
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Table I. — Total Value of Minerals for which returns of Production 
are available, for the years 1934 md 1935. 


— 

11)34. 

1935. 

Increase. 

Decrease. 

Variation 
per cent. 



£ 

£ 

£ 

£ 


Goal . 


4,741,426 

4,903,822 

162,367 

• • 

4-3*4 

Petroleum (a) 


4,514,389 

4,685,333 



+3*8 

Gold . 


2,200,836 

2,385,848 


. , 

+8-8 

Load and lead-ore (6) 


787,869 

. 1,010,414 

222,555 


+28-2 

Manganesc.crc (d) 


388,240 

960,630 

562,300 

• • 

4-144-0 

Building materials 


860,116 

886,100 


» • 

4-2-9 

Salt . 


877,720 

878,882 

1,162 

• • 

4*0*1 

Silver 


562,867 

769,464 


• • 

4-36*7 

Tin-ore 


764,688 

763,081 

, . 

1,607 

—0*2 

Mica (c) 


46 3,423 

604,111 

150,688 


4-33*2 

Copper-ore and matte 


422,637 

462,031 

, 39,494 


4-9*3 

Tungsten-ore 


284,066 

296,693 

11,737 

, , 

+4-1 

Zinc concentrates 


201,309 

285,666 

84,357 


4 41-9 

Iron-ore 


223,443 

266,042 

43,499 


4-19*4 

Nickel-spciss 


86,401 

105,269 

18,868 


4-21*8 

Saltpetre (c) 


100,614 

100,420 

, , 

194 

— 0-2 

Ihnenito 


(<*39,246 

58,789 


, , 

4-49-8 

Cliromito . 


23,813 

36,087 

12,774 

a • 

4-54-8 

Refractory materials 


13,619 

30,301 

16,782 

• • 

4-124-1 

Clays 

• 

26,806 

29,691 

3,785 

• a 

+ 14*3 

Antimoninl lead . 

• 

16,617 

27,065 

11,448 

, , 

4-73-3 

Steatite 

• 

12,800 

14,403 


• • 

4-12*5 

Monazito . 

. 

(a) 3,769 

12,463 

8,684 

• • 

4-230-4 

Ruby, sapphire and 

13,181 

8,601 

, , 

4,580 

— 34-7 

spine). 

Magnesite , 


7,385 

7,918 

533 


4-7*5 

Zircon 


(e) 1,030 

6,967 

5,937 

, . 

4-576*4 

Gypsum 


6,860 

6,946 

85 

. . 

+ 1*2 

Puller’s earth » 


6,787 

0,169 


028 

— 9*3 

Jadcite (c) . 


10,967 

5,678 


5,289 

— 48*2 

Diamonds . 


9,211 

4,201 


5,010 

— 54»4 

Ochres 


(#>) 3,258 

3,082 


176 

— 5-1 

Barytes 


2,651 

2,628 


23 

— 0-9 

Bauxite 


7 

1,148 

1,141 

, . 

. . 

Graphite 


359 

863 

504 

, , 

4-140*4 

Soap sand . 


662 

763 

111 

, , 

417*0 

Beryl 


124 

641 

517 

, , 

4-417*0 

Corundum . ' 


, . 

465 



, , 

Felspar 


474 

372 

, , 

102 

—21*5 

Antimony-ore 


, « 

254 

254 


, . 

Garnet 


160 

244 

75 


4-44*4 

Amber 


12 

158 

146 

• a 


Apatite » 


67 

115 

* 48 

• a 

4-71*6 

Asbestos . , 


311 

343 

32 

• e 

4-10*3 

Bismuth • 


•• 

16 

16 

•• 

•• 

Total 

• 

17,668,387 

19,320,634 

1,869,258 

■ 17,609 



^ 4* 18*8 





+ 1,851,649 



(a) Estimated. (b) Excludes antimoiiial lead. (c) Export values, 

{<*) Exports f.o.b. values. («) Beviscd. 
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It is interesting to compare the changes in the figures of total 
value recorded in Table 1 with the variations in the average annual 
value of the leading metals and ores as summarised in Table 2. 
In 1931 all the motals and ores given in this tablo showed a fall 
in prico except gold, in the price of which there was a substantial 
rise. In 1932 there was a very large rise in the price of gold, and 
in addition a partial recovery in the price of spelter, tin and silver. 
In 1933 there were small falls in the price .of lead and chromite ; 
the prices of steel rails, ferro-manganese and manganese-ore were 
Stationary ; whilst the prices of other metals and ores rose, the 
largest rise being that of tin. In 1934 there was a spectacular 
rise in the price of wolfram, and further substantial rises in the 
prices of tin, gold and silver, with a small rise in the prices of man- 
ganese-ore and pig-iron ; on the other hand there were falls in 
the prices of copper, lead, spelter, petrol and kerosene, whilst the 
prices of steel rails, forro-manganesc, and chromite were stationary. 
In 1935 prices were much steadier, with a general upward tendency, 
oxcept in the cases of tin, chromite and wolfram, which doclined 
slightly, steel rails and ferro-mangaueso being stationary. 

The number of mineral concessions granted during the year 
under review amounted to 567 agamst 482 in the precoding year. 
Of these 31 were quarry leases, 450 were prospecting licenses, and 
86 were mining leases. This small total compared with the figure 
(714 mineral concessions) for 1927 is an index of the decreased 
prospecting that accompanies a period of depression. In the same 
way the increase in 1933 (406), 1934 and 1935 compared with 1932 
(327) should be an index of the turn of the tide. 

The average number of persons employed daily during 1935 
was 371,522 against 334,848 in the previous year, as recorded in 
Table 3. It will be seen that the most important mineral indus- 
tries in providing employment are, in order, coal, salt, mica, gold, 
tin- and tungsten-ores, petroleum, iron-oro, and manganese-ore. In 
addition, much additional employment is, of course, provided to 
the transport, smelting and refining industries. 

In Part 4 of Volume LX VI of these Records is a paper giving 
tables of production, imports, exports, and of consumption of 
minerals and metals in India for 1913, 1917, 1920, and 1926 to 
1931. 

Theso data are given in considerable detail and similar data 
could not easily be obtained in full in time for incorporation in 
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Table 2. — Average Prices in the United Kingdom of Principal 
Metals, Ores and Oils (biting the years 1934 and 1936. 


— 

1934. 

1935. 

Metals— 


■* 


Copper, standard, per ton 

Lead, pig, soft, foreign, per ton 

. £ 

. £ 

30*32 

11*05 

. 31*00 
*14*28 

Spelter, ordinary, per ton 

. £ 

13*77 . 

14*17 

Tin, standard, per ton .... 

. £ 

230*37 

226*72 

Pig iron, Cleveland No. 3, per ton 

. £ 

3*34 

3*39 

Steel railB, per Ion .... 

. £ 

8*37 

8*37 

Ferro-mangancBe, per ton 

. £ 

11-26 

11*25 

Cold, fine, per ounce .... 

, sh. 

137*646 

142*119 

Silver, standard, per ounce . 

Orts — 

. d. 

21*228 

28*005 

Chromite, 48-67 per cent., per ton 
Manganese-ore, first grade, j>or unit 

. £ 

4*623 

4*575 

. d. 

10*5 

11*2 

Wolfram, per unit .... 

Oil*— 

. sh. 

37*167 

34*416 

Potrol, per gallon .... 

. cl. 

8*21 

8*66 

Kerosene, per gallon .... 

. d. 

7*22 

i 

7*60 


Table 3.— Average number of Persons Employed daily in the pro- 
duction' of minerals from, mines in India for which reliable re- 
turns oj labour statistics are available. 


— 




1934. 

1935. 

Chromite .... 




1,825 

2,436 

Coal 




169,364 

179,162 

Copper-ore . 




2,787 

2,784 

Diamonds . . *■ . 





1,138 

Gold 




21,652 

22,444 

Iron-ore . 




14,272 

16,833 

Lend err .... 




3,496 

3,657 

Magnesite .... 




1,086 

1,069 

Manganese-oro 



• 

8,549 

15,033 

10,242 

Mica ..... 




23,108 

Monazitc, rircon anti ilmenitc . 




2,116 

3,663 

Petroleum .... 




18,389 

18,281 

Salt 



0 

(a) 60,584 

60,739 

Tin- and tungsten-ores 



* 

13,804 

20,034 

- 


Total 

• 

334,745 

371,469 


(a) Revised. 

successive annual reviews of mineral production without pausing 
undue delay. It. is possible, however, to bring up to date Table V; 
of that review showing the quantities of ores, metals and other 
mineral products available for consumption in India. These data 
for 1936 are summarised in Table 4 of this present Review. . 




















<£*§> 











242 


Records of the Geological Survey of India. [ VoL. 71, 

II.— MINERALS OP GROUP 1. 

Antimony. 

The production of antimonial lead obtained as a bye-product 
in tho lead refinery at the Namtu smelter of the Burma Corporation 
Limited, increased from 1,255 tons valued at Rs. 2,07,703 (£15,617) 
in 1934 to 1,600 tons valued at Rs. 3,59,961 (£27,065) in 1935. 
This product contains 81*7 per cent, of lead, 17-65 per cent, of 
antimony, 0-21 por cent, of copper and 5-5 ozs. of silver to the ton, 
and is exported for further treatment. 

An output of 34 tons of antimony-ore, valued at Rs. 3,386 
(£254) was reported from the Amherst district, Burma. The last 
return was in 1930, when the output amounted to 3 tons valued at 
Re. 60 (£4). 

Chromite. 

'lhere was an increase of over 67 per cent, in the production of 
chromite in India from £1 ,576 tons in 1934 to 39,127 tons in 1935. 
This incroase was from all fields. The total exports from India 
during the year were nearly 10,000 tons above those of the previous 
year, and were about 2,000 tons in excess of the production, 
amounting to 41,210 tons, made up of 26,054 tons from British India 
and 15,156 tons from Mormugao in Portuguese India, as compared 
with 27,306 tons and 3,950 tons Respectively in tho previous year. 
The value per ton was Rs. 12-3 as against its. 14-37 for both 1933 
and 1934. 


Table; 6 . — Quantity and value of Chromite produced in India during 
the years 1934 and 1935. 




11)34. 



1935. 



Quantity. 

Value (Cl- 

Rs. 13*3). 

Quantity. 

Vnhte (JE1 

= 1U 13-3). 

Baluchistan — 

Tons 

liH. 

£ 

Tons 

" } 

Its, 

£ 

Zhob . 

Bihar and 

Orissa — 

2,346 

35,190 

2,646 

7,642 

1,10,860 

8,335 

Singhbbum * 
Mysore State— 
Hasa&n 

7,010 

92,237 

6,935 

11,397 

1,26,514 

9,512 

0,744 

1,39,498 

' 10,488 

14,220 

1,38,129 

10,386 

Mysore 

2,476 

43,141 

3,244 

5,868 

1,04,462 

7,854 

Total 

21,576 


23.313 

39,127 

4,79,965 

36,087 



















PAbt 3.} Hero!*: Mineral Production, 1 935. 243 


Coal. 


In 1931, 1932 and 1933 there was a continuous decrease 
in production of coal from the peak figure of 23,803,048 tons in 1930. 
In 1934 the direction of change was reversed and production 
increased by 2,268,284 tons (or 11*4 per cent.) from 19,789,163 tons 
in 1933 to 22,057,447 tons in 1934. In 1935 the increase continued 
but at a less rate, by 959,248 tons (or 4*3 per cent.), to 23,016,695 
tons. This increase was shared by all provinces except Baluchistan, 
Hyderabad and Kajputana which showed slight decreases. The 
most important increases were in Bengal, the Central Provinces 
and Bihar and Orissa (see Table 6). In Bengal, Bihar and Orissa, 
the Jharia, Karanpura, Kaniganj and Talchir fields showed increases, 
the rest decreases, the largest advances being shown by Jharia 
and ltaniganj of nearly three-quarters of a million tons. In Central 
India, Sohagpur showed an increase and Umaria a decrease, in the 
Central Provinces, Korea and Pench Valley showed increases and 
Ballarpur and Kaigarh decreases. In Hyderabad State, the Singareni 
and Tandur fields showed decreases and Sasti an increase. In the 
Tertiary coalfields of Assam, Baluchistan, the Punjab and Kajputana, 
increases were shown by all the Punjab fields and by Makunt in 
Assam, the others showing decreases. 

As usual the output of the Tertjary fields was but a trivial pro- 
portion of the whole, the proportions being 98*22 per cent, from the 
Gondwana coalfields and 1*78 per cent, from the Tertiary coalfields. 

A feature of the last 11 years has been the very large expansion 
of the output from the Central Provinces from 679,081 tons in 1924 
to 2,113,677 tons in 1935. This undoubtedly accentuated the fall 
in output of Bihar and Orissa from 14,105,529 tons in 1924 to 
11,257,984 tons in 1933, with a partial recovery to 12,630,409 tons 
in 1934, and 12,747,340 tons in 1935. 

The variations in the statistical position of the coal industry 
since 1927 can be gauged to some extent by examining . the stock 
position at the end of each year. Stocks increased continuously 
from 1929 to 1932. In the previous review it was recorded that 
during 1933 the position showed no substantial change, but that 
the alight reduction of stocks might be symptomatic of a tendency 
towards a better adjustment of production to demand. This 
surmise has proved to be partially correct, for during 1934 stocks 
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were reduced by nearly 700,000 tons, increasing by 165,529 tons in 
1935. The data are given in the following table : — 


Year. 

Opening 

Stock. 

Closing 

Stock. 

Reduction 
daring year. 


Tons 

Tons 

Tons 

1927 

2.161,806 

1,721,288 

440,518 

1928 . . . . ‘ . 

1,721,288 

1,625,717 

06.671 

1929 

1,625,717 

844,240 

781,477 

1030 •■•••• 

844,240 

086,006 

(a)141,766 

1931 • . ^ . • 

086,006 

1,414,340 

(a)428,334 

1033 «••••• 

1,414,340 

1,664,060 

(a)250,629 

1033 •••■•I 

1,664,060 

1,646,248 

18,721 

1934 

1,646,248 

040,626 

606,623 

1036 •••••• 

049,625 

1,115,164 

(a) 165,529 


(a) Increase of stocks. 


The increased output of 4*3' per cent, in 1935 was accompanied 
by an increase of 3*3 per cent, in the total value of the coal produced 
in India, from Rs. 6,30,60,951 (£4,741,425) in 1934, to Rs. 6,52,20,840 
(£4,903,822) in 1935. 

There was a further decrease of 5 pies in the pit’s mouth value 
per ton of coal for India as a whole, namely from Rs. 2-13-9 to 
Rs. 2-13-4. With three exceptions a fall was. recorded in every 
province. In the two great coal provinces, Bihar and Orissa and 
Bengal, the value fell' by Re. 0-0-8 and Re. 0-1-4 respectively. In 
other provinces, the price fell in Central India by Re. 8-1-1 ; in the 
Punjab by Re. 0-1-11; in Rajputana by Re. 0-2-10, and in the 
Central Provinces by Re. 0-2-0. On the other hand, the price rose 
in Assam by Rs. 1-12-9, in Baluchistan by Rs. 1-10-9 and in Hydera- 
bad by Re. 0-2-9. 
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Table G.—Provineial production of Coal during the yean 1934 and 

1935. 


— 

1434. 

1935. 

Increase, 

Decrease. 


Tons. 

Tons. 

Tons. 

Tons. 

Assam .... 

189,527 

220,737 

31,210 


Baluchistan .... 

14,7-40 

9,658 

. . 

5,182 

Bengal .... 

6,159,486 

6,682,762 

523,266 


Bihar and Orissa . 

12, 030,409 

12,747,340 

116,931 

* • 

Central India 

289,381 

329,369 

39,988 

• • 

Central Provinces . 

1,842,492 

2,118,677 

276,185 

• * 

Hyderabad .... 

709,636 

729,414 

. . 

40,222 

Punjab . 

125,266 

144,423 

19,157 


Kajputanu . . ' 

36,510 

34,425 

. . 

2,085 

Total 

22,057,447 

23,016,695 

1,006,737 

47,489 


Table 7 .—Value of Coal produced in India during the years 1934 

and 1935. 



1034. 

1935. 

Value (£ 1-Bs. 13-3). 



Value 
per ton. 

BBS 


Value 
per ton. 

Assam .... 

Be. 

£ 

R8. 

A. 

P. 

Its. 


B8. 

A. 

P. 

14,48,174 

108,509 

7 

9 

10 

20,77,926 

156,236 

9 

G 

7 

Baluchistan 

85,840 

6,455 

5 

13 

2 

71,651 

5,387 

7 

7 

11 

Bengal .... 

1,64,29,424 

1,285,205 

2 

10 

8 

1,72,76,463 

1,298,982 

2 

0 

4 

Bihar and Orissa 

3,42,00,225 

2,571,446 

2 

11 

4 

3,30,66,354 

2,553,861 

2 

10 

8 

Central India 

10,31,595 

77,564 

3 

9 


11,52,135 

86,627 

3 

7 

11 

Central Provinces . 

67,72,858 

509,109 

3 



75,22,526 

505,604 

3 

8 

10 

Hyderabad (a) 

23,60,076 

178,127 

3 

1 

3 

23,71,781 

178, 3£J 

3 

4 

0 

Punjab .... 

5,62,897 

42.285 

4 

7 

10 

6,30,704 

47,428 

4 

5 

11 

Bajputana . 

1,66,858 

12,545 

4 

9 

1 

1,51,210 

11,369 

4 

0 

6 

Total 

Awniffe 

e,8o,«o.«i 

4.74M26 


6,(8,89,840 

6.966.8*8 


* * 

•• 

2 13 

s l 


*• 

2 U 

4 

(a) Estimated. 
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Table 8. — Origin of Indian Coal raised during " the years 1934 and 



1935. 



I 

% 

Average of ^ 
last five 
years. 

1 

1934. 

1935. 


Tons. 

Tons. 

Tons. 

Gondwana coalfields 

21,127,286 

21,691,404 

22,607,652 

Tertiary coalfields .... 

876,611 

366,043 

409,143 

Total 

21,503,896 

22,057,447 

23,016,695 


Table 9. — Output of Gondwana Coalfields during the years 1934 and 

1935. 



• 


1034- 

1936. 




Tons. 

Per cent, 
of Indian 
total. 

Tons. 

Per cent, 
of Indian 
total. 

Bengal, Bihar and Orissa - 







Bokaro 



1,399,261 


1,331,272 

5-78 

Giridih 



761,010 

3-45 

708,789 

3-08 

.Taint i . 



42,717 

019 

34,037 

0-15 

J liana 



9.057,546 

41*06 

9,245,292 

40-17 

Karanpura . 



397,147 

1 80 

424,536 

1-84 

Raj man al Hills 



1,599 

001 

1,230 

0-01 

Rani pur (Raigarli-Hingir) 


28,128 

013 

27,331 

0-12 

Ranigauj 

* 

• 

6,705,838 

30-81 

7,348,323 

31-03 

Ta Ichor 

• 


306,649 

1 39 

309,282 

1*34 

Central India— 







Sohagpur 

. 

• 

194,638 

0-88 

244,053 

1*06 

Uraorta 


• 

94,743 

043 

85,316 

0*37 

Central Province* — 







Balturpiic 

. 

. 

321,038 

1-46 

3)2,591 

1-36 

Korea 

• 


400,360 

1-82 

580,806 

2-56 

6*27 

Tench Valley 

. 

, 

1,117,942 

5-07 

1,214,009 

Raigarh State 

• 

• 

3,162 

0-01 

2,18t 

0*01 

« • 
Hyderabad — 



41,880 




Sasti . 

• .. 

. 

0*19 

50,545 

0*22 

Singareni ' . • 

» 

. 

627,989 

2-39 

513,260 

2 23 

Tandur . . % 

• 

• 

199,767 

0*91 

165,610 

0-72 

Total 

• ■ 

21,691,404 

9634 

22,607,152 

.. 9629 
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Table 10 . — Output of Tertiary Coalfields . during the years 1934 and 

1935. 


Assam — 

Khasi and Jaintia Hilla 
Makurn 
Naga Hills 
Baluchistan — 

Khost 

Sor Rango, Mach, Kalat 
Punjab — 

Jhelum 
Mianwuli . 

Shah pm . 
llajpnl an it - 
Hikanor . 

Tot\l 


1034. 


Tons. 


3,214 

164,022 

21,691 

4,161 

10,679 

64,909 

04,989 

6,371 

36,510 


366,043 


cont, 
of Indian 
total. 


0*80 


t 

| 0-07 | 


0-57 


016 


l(Ui 


1935. 


Tous. 


2,984 

190,677 

21,076 

3,223 

0,336 

61,843 

77,073 

5,607 

34,425 

409; 1 43 


Percent, 
of Indian 
total. 


y 0-96 


} • 


04 


V 0-63 


015 


178 


The development of an iron and steel industry in India on 
modern lines has led to the erection of several plants for the manu- 
facture of hard , coke of metallurgical quality and it has therefore 
become a matter of general interest to know the proportion of the 
total annual output of coal in India that is utilised in the manu- 
facture of hard coke. The figures for 1934 and 1935 are shown 
in Table 11. The substantial increase in the production of hard 
coke in 1935 is a concomitant of the greatly increased activity of 
the Indian iron and steel industry. 
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Table 11. — Quantity of Hard Coke produced in- India during the 

years 1934 and 1936. 



1934. 

1936. 


Tons. 

Tons. 

Coal used 

Hard coke manufactured 

2,043,967 

1,617,137 

2,363,441 

1,766,821 

Percentage recovery 

7i23 

7507 




Sources of coal used— 

Jharia field 

Giiidih field 

Raniganj field . 

Lakh im pur (Namdung) field « • • 

1,934,048 

26,297 

80,924 

2,698 

2,232,807 

26.740 

91,036 

2,860 

Total 

‘ 2,043,967 

2,363,441 

Coal used for coking by— 

Three iron and steel companies , 

Others • • • • • • • 

1,701,227 ! 

342,740 

14)12,036 

441,405 


In continuation of the trend of 1934, the export statistics for 
coal du r ing 1935 Bhow a further decrease amounting to' about 
112,000 tons (see Table 12). Ceylon retained her position as the 
leading importer of Indian coal, though she took 82,000 tons less 
than in 1934. The Straits Settlements showed a decrease of 18,000 
tou « , and Hongkong of 10,000 tons. The export of eoJ» decreased 
YtjJWJW* 
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Table 12. — -Exports to Foreign Countries of Indian Coal and Coke 
during the years 1934 and 1935/ 



1934. 

1935, 


Quantity. 

Value 

(£l»Rs. 13-3), 

Quantity. 

Value 

(£l=Rs. 13-8). 


Tons. 

Ba. 

i 

Tons. 

Es. 

fi 

To — 

Ceylon .... 

223,040 

25,48,999 

191,054 

146,914 

13,65,042 

102,035 

Hongkong 

55,893 

8,35,358 

25,215 

45,830 

3.11,340 

23,409 

Straits Settlements . 

34,922 

2,33,237 

17,637 

10,042 

1,00,400 

7,549 

United Kingdom 

18 

95 

7 



•• 

Other countries . . 

8,917 

78,351 

6,891 

7,492 

01,026 

4,634 

TotIl 

327,700 

31,90,040 

240,304 

215,878 

18,38,414 

138,227 

Coke .... 

2,448 

42,017 

3,160 

1,700 

23,924 

1,709 

Total ol Goal and Gok'e . 

330,233 

32,38,057 

; 243,463 

217,584 

18,02,388 

140,020 


The following table givos the amounts of different grades of 
coal exported during 1934 and 1935 undot the Indian Coal Grading 
Board’s scheme (including sea-borne coal for railways in Southern 
India, for which no grade shipment certificates were issued by the 
Coal Grading Board) and shows an increase of 77,026 tons in the 
present year, the difference between the total amounts so exported 
(1,885,262 tons in 1935) and the total exports of Indian coal to 
foreign ports given in Table 12 (215,878 tons in 1935) being the 
amount of coal exported to Indian ports. 


Table 13. — Exports of Coal under Grading Board Certificates during 
the years 1934 and 1935 . 


— 

1934. 

1935. 


Tons. 

Tons. 

Selected grade 

1,665,377 

1/783,023 

Grade I ....... 

142,859 

94,467 

Grade H 

•• 

3,302 

Mixed grade ....... 

•* 

4,470 

Total 

1 , 606,336 

1 , 885,262 



n 
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In reversal of the trend of previous years, imports of coal and 
coke showed increases during 1932 and 1933, namely from 47,544 
tons in 1932 to 67,330 in 1933, 21,121 tons of the latter consisted of 
coke. 1934 showod a. further slight increase to 72,161 tons, of 
which 14,719 tons were coke, and 1935 an increase to 77,075 tons, 
of which 12,791 tons wore coke (see Table 14). This latter rise 
is due mainly to an increase of some 12,000 tons from “ other 
countries ”, partially offset by a doorcase of 4,357 tons from Aus- 
tralia and a decrease of some 2,000 tons in the amount of coke 
imported. The total imports are now about a sixth of those of 
the pre-war quinquennium and Table 15, comparing pre-war imports 
and exports with the figures from 1926 to 1935, shows that the de- 
pression in the Indian coal industry, which reached its maximum 
in 1933, cannot be ascribed to the competitive effect of foreign 
imported coal. The average surplus of exports during the years 
1926 to 1935 was, in fact, slightly greater than the surplus during 
the pre-waT quinquennium, but the inequality seems to be 
disappearing. 

The true cause of the depression in the Indian coal industry 
is over-development of the coalfields with reference to India’s re- 
quirements. Every new coalfield that is opened up at present 
merely servos to accentuate the depression. 


Table 14 . — Imports of Coal and Coke during the years 1934 and 

1935. 


— 

1084. 

1985. 

Quantity. 

Value 

IS- 8). 

Quantity. 

Value 

(£l~Rs. 18-8). 


Todh. 

Bb. 

£ 

Tons. 

Rs. 

£ 

From — 







Australia . 

0,081 

1,41,802 

* 10,624 

2,624 

45,008 

8,884 

United Kingdom 

11,410 

2,18,080 

16,461 

11,403 

2,80,024 

17,295 

Union of South Africa . 

88,003 

4,75,867 

85,779 

82,145 

4,66,878 

98,100 

Other countries . 

0,043 

1,00.216 

7,585 

18,132 


19,722 

iQTAl 

87,44* 

9,39,818 

70,890 

04,234 

10,94,211 

78,804 

Coke . . 

14,719 

8,44,030 

25,912 

12,701 

8,08,140 

2S.70S 

Total ot Coal and Ooke . 

?M61 

12,80,941 

90,811 

77,078 

10307.657 

063«97. 
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Table 16. — Excess of exports over imports of Coal. 


.... ... . 

Exports. 

Imports. 

Excess of 
exports over 
imports. 




Tons. 

‘ 

Tons. 

Tons. 

Average for 1009-13 



814,475 

466,162 

348,313 

1926 ... . 



617,563 

193.908 

423,655 

1927 .... 



576,167 

243,603 

332,564 

1928 .... 



626,343 

210,186 

.416,157 

1929 .... 


• 

726,610 

218,560 

508,050 

1930 .... 


a 

461,188 

217,029 

244,159 

1931 .... 


• 

441,249 

88,035 

353,214 

1932 .... 



519,483 

47,544 

471,939 

1933 .... 



426,176 

67,330 

358,846 

1934 .... 



330,233 

72,161 

258,072 

1935 .... 



217,584 

77,075 

140,609 


The average number of persona employed in the coalfields 
during the year showed a greater increaso (5-8 per cent.) than the 
increase in production (4*3 per cent.). The average output per 
person employed, therefore, showed a decreaso from the high figure 
of 130-2 tons in 1934, which is practically the same as the figure 
for 1929, namely 130*4 tons, the highest figure recorded, to 128*6 
tons in 1935. All the figures for the last seven years are higher 
than those previously recorded; these higher figures are due partly 
to an increased use of mechanical coal-cutters, and partly to con- 
centration of work. During recent yeais a large number of oollieries 
have been shut down and the labour absorbed in the remainder; 
this concentration permits of a proportional reduction of the super- 
vising staff, resulting in a larger tonnage per head. There was 
an increase in the number of deaths by accident from 169 in 1934 
to 274 in 1935, which was chiefly due to the three major accidents 
at Loyabad and Bagdigi collieries in the Jharia coalfield and at 
Kurhurbaree colliery in the Giridih. coalfield, in which 11, 19 and 
02 lives, respectively, were tost. Those, figures are the same as the 
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annual average for the quinquennium 1919-1923, which was 274, 
and may be compared with the annual average for the quin- 
quennium 1924-1928, which was 218, and the annual average for 
1929-1933, which was 186. The death rate was 1-53 per thousand 
persons employed in 1935 against l'OO for the previous year ; the 
average figure for the period 1919-1923 was 1*36, for the period 
1924-1928 was 1*16, and for the period 1929-1933 was 1*08. 


Table 16. — Average number of persons employed daily in the Indian 
Coalfields during the years 1934 and 1935. , 


— 

1034. 

1935. 

Output 

per 

person 
employed, 
in tons. 

Number 

of 

deaths 

accident. 

Death 
rate per 
1,000 
persons 
employed. 

Assam . . . m 

1,695 

1,828 

120*7 

3 

1-64 

Baluchistan. 

274 

227 

42*1 



Bengal «... 

44.619 

49,913 

133-0 

48 

0*96 

Bihar and Orissa 

93,163 

94,873 

134-4 

185 

1-95 

Central India . 

2,378 

2,540 

129-7 

4 

1-57 

Central Provinces 

15,872 

17,133 

123-7 

22 

1-28 

Hyderabad 

9,471 

10,626 

68-6 

6 

0-56 

Punjab .... 

1,790 

1,861 

77-6 

6 

3-22 

Rajputana 

92 

151 

228-0 

•• 

•• 

Total 

1 69*354 

179,152 

•• 

m 

•• 

Average 

i 

•* 

128-5 

• • 

1-53 


Cobalt (see Nickel). 

Copper. 

The progress of work at the Mosaboni Mine of the Indian Copper 
Corporation, Ltd,, in the Singhhhum district, and on the milling 
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aod smelting plant at Maubhandar, near Qhatsila, Bengal Nagpur . 
Railway, has been noticed in previous Reviews. Operations com- 
menced on a revenue basis on January 1st, 1929, and the progress 
of the industry until 1938 is summarised in the Quinquennial Re- 
view for 1929-1933. They show that in spite of falling prices tho 
production of both mine and smelter has continued to expand. 
In addition, from 1933 onwards, there has been production of or® 
from Dhobani, where a lode parallel to that at Mosaboni' is being 
opened up. During 1936 the mine output increased to 349,216 
long tons of copper-ore from Mosaboni and 1,686 long tons from 
Dhobani, making a total of 350,801 long tons, valued at Rs. 34,88,808 
(£262,316), against 328,676 long tons of copper-ore in 1934 valued 
at Rs. 34,19,869 (£257,133). A total of 334,589 short tons of ore 
was treated in tlic mill, and the production of refined copper 
amounted to 6,900 long tons against 6,300 tons in tho previous 
year. A total of 6,734 tons of copper ingots was consumed in 
tho rolling mill and 469 tons were sold in the Indian market at 
an average price of Rs. 630 per ton. Operations in the rolling 
mill resulted in the production of 9,843, long tons of yellow metal 
sheet and 878 long tons of yellow metal circles, the whole of which 
was sold in India at average prices of Rs. 590 and Rs. 643 respect- 
ively per loDg ton. 

The total ore reserves at the close of the year 1935 amounted 
to 950,801 short tons with an average assay value of 3*19 per cent, 
of copper against 932,143 short tons with an average assay value 
of 3*10 per cent, of copper at tho end of 1934. The Indian Copper 
Corporation reached the dividend paying stage in 1933. 

There was a decrease in the production of copper matte at tho 
Namtu smelting plant of the Burma Corporation, Limited, from 
11,000 tons valued at Rs. 21,99,879 (£165,404) in 1934, to 8,950 
tons valued at Rs. 26,56,205 (£199,715) in 1935 and averaging 
41*77 per cent, of copper, 26*50 per cent, of lead and 93*34 ozs, of 
silver to the ton. 

In 1932, 365 tons of copper-ore, valuod at Rs. '6,900, (£519), wore 
produced in the Nellore district, Madras. There was no recorded 
production in 1933, 1934 and 1935. 

Diamonds. 

The production of diamonds in Central India fell from 2,480 
carats valued at Rs. 1,22,501 (£9,211) in 1934, to 1,401 carats valued 
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at Rs. 65,877 (£4,201) in 1935. Of this latter production 1,806 
carats were produced in Panna State and the remainder in Char- 
khari and Ajaigarh States. 


Gold. 

* 

In 1931 the gradual secular decline in the total Indian gold 
production was temporarily arrested with an output of 830,488-8 
ozs. valued at Rs. 2,08,01,943 (£1,540,885), followed by a trivial 
fall again in 1932, when the output was 329,681*7 ozs. valued at 
Rs. 2,53,51,438 (£1,906,123). In 1933 there was an increase to 
336,108-3 ozs. valued at Rs. 2,76,40,071 (£2,078,201). In 1934 the 
output fell to 322,142-9 ozs., but the value increased to Rs. 2,92,71,130 
(£2,200,836), being the highest in terms of sterling since 1920. It 
is interesting to note that the output of 1921, which was valued 
at £2,060,575 a figure very close to that of the 1933 production, 
was 432,722*6 ozs. I 41 1935 the output rose again to 327,652*5 ozs. 
valued at lts. 3,04,01,775 (£2,285,848). 

There was again a small production from Manbhunx but not 
from Singhbhum, and trivial outputs from the Punjab and the 
United Provinces. The Burma output increased from 889*9 ozs. in 
1934 to 1,482*5 ozs. in 1935, including 1,222 ozs. from the opera- 
tions of the Burma Corporation in the Northern Shan States. 
But these figures, are, of course, quite insignificant compared with 
the output of Kolar, which makes up 99*5 per cent, of the Indian 
total. The considerable increase in the value of the production in 
1932 was due to that being the first full year since Britain and 
India abandoned the gold standard in September, 1931, with 
consequent appreciation in the price of gold against sterling or 
rupees. As a result of this appreciation, 9,766,122 ozs. of gold 
reckoned in terms of fine gold were exported during 1932. The value 
was Rs. 75,87,52,203 (£57,049,038). In 1933 the exports were 
6,248,095 ozs. valued at Rs. 51,25,48,810 (£38,537,505), in 1934 
they were 6,685,900 ozs. valued at Rs. 60,60,74,489 (£45,494,323), and 
in 1935, 4,732,186 ozs. valued at Rs. 44,22,27,875 (£33,250,216). . 

Of the four mines that were producing gold in the Kolar Qold 
Field, the Champion Reef and the Ooregum Alines, the two deepest 
on the field, reached vertical depths of, 7,811 feet and 7,661 %et 
respectively below field datum (2,967*21 feet above Mtibas >sea*. 
level) on the 31st December, 1934. The development in depth 
has disclosed the continuity of the reef, and a number of j&oots ; 
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payable ore have been opened up. At these depths the dip of the 
fua§ is almost vertical. . Hie ore is not refractory and yields its gold 
to blanket concentration and cyaniding ; * all-sliming ’ practice is 
becoming general. The concentrates are pan- or plate-amal- 
gamated. The rock temperature at the deepest working place is 
over 130°F. Owing to the great depths of th&se mines and the 
consequent high temperatures, the maintenance of adequate venti- 
lation at the working places is an extremely complex problem, 
and it has been partly solved by sinking deep smooth-lined vertical 
shafts, circular or elliptical, and by an extensive use of large elec- 
trically-driven fans in the course of the main air currents. The 
subsidiary shafts and winzes in the lower levels are brick- or con- 
crete-lined and as such assist the free movement of air by reducing 
friction to a minimum. Though rockbursts cannot be eliminated 
altogether in deep mining, the more, rigid forms of support, such as 
packs of masonry and concrete and sand or waste rock Ailing, 
which are generally used in these mines, have resulted in the reduc- 
tion of the number of heavier rockbursts which were causing 
considerable damage to person and property in the past. 

The average number of persons employed on the Kolnr Gold 
Field during 1935 was 22,271, of whom 14,120 worked under- 
ground. 


Tabus 17 . — Quantity and value of Gobi 1 produced in India during 
the years 1934 and 1935. 



1034. 


1035. 


Labour 






1 


fu 1035. 


Quantity. 

Value (£1 - 

Us. 13-3). 

Quantity. 

Value 13*3). 


Bihar and 
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Its. 

£ 

Ozs. 

[ Ks, 
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Orissa— 







Manbhum 

510 

3,013 

204 

330 

2,00ft 

218 

- 

Slnghbhum . 

680 

4,410 

332 

. . 

. . 


8 

Burma — 


071 




1 

1 

Katha . 

103-7 

449 

72* 1 

5,235 


5 

Upper Chind win 

mm 

4,508 

339 

188*4 

20,668 

1,569 


Northern Shan 
State*. 

mm 

52,776 

3,968 

1,222*0 

80,440 

. 6,726 

•• 

Mysore . , j 

821,1*8* 

2*01,00,076 

2*195,419 

826,184*5 

3,02,82,260 

2,876,862 

22,271 

Punjab . . 

<M> 

86 

0 

100 

888 

66 

01 

VMMProvinctt 

40 

800 

8# 

8*6 

172 

13 

43 

TOW . 

mus* 

$,n,n.w 

2*200,836 

827,6*8*5 

3,04,01,77$ 

2,286,343 

ta,U4 


>nm oiuum In caw of Mysore. 
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Ilmenite. ' 

There was a large increase in the production of ilmenite in* 
Travancorc State from 75,644 tons valued at £39,245* in 1934 to 
127,051 tons valued at £58,789 in 1935, this being the highest out- 
put yet recorded. Since 1927 India has been the world’s largest 
producer of ilmenite. This mineral occurs in the monazite sands 
and, up to a few years ago, was looked upon as a by-produet of 
the monazite industry. The monazite sands have been worked 
continuously since 1911, but it was not until 1922 that the export 
of ilmenite commenced, since when the production of the mineral, 
has expanded almost continuously, so that in both quantity and 
value the production of ilmenite is now much more important 
than that of the associated minerals monazite and zircon. This 
steady increase in the output of ilmenite is due to the demand for 
its content of titanium dioxide in the manufacture of titanium 
paints. 


Iron. 

For some years up to and including 1929 the production of 
iron-ore in India had been Bteadily increasing ; India is now, in 
fact, the second largest producer in the British Empire, and yields 
place only to the United Kingdom. Her output is of course still 
completely dwarfed by the production in the United States (17 J 
million tons in 1933 and nearly 25 million tons in 1934) and France 
(30 and 32 million tons in 1933 and 1934 respectively) ; but her 
reserves of ore are not much less than three-quarters of the esti- 
mated total in the United States and there is every hope that 
India will eventually take a much more important place among 
the world’s producers of iron-ore. From 2,430,136 tons in 1929 
the output of iron-ore in India fell to 1,228,625 tons in 1933. In 
1934, however, there was a turn of the tide and the production 
recovered sharply to 1,916,918 tons, and in 1936 rose still further 
to 2,364,297 tons. As will be seen later, there were also substantial 
increases in the output of pig-iron and steel. The figures shown 
against the Keonjhar and Mayurbhanj States in Table 18 represent 
the production by Bird & Co., and the Tata Iron and Steel Co., 
Ltd., respectively. Of the total production of 1,155,965 tons shown 
against Singhbhum, 526,022 tons were produced by the Tata Iron 


1 Revised value. 



i*ABT 3.] Heron : Mineral Production, 1986. 25? 

ailid Steel Co., Ltd., from their Noamundi mine, 422,801 tons by the 
Indian Iron and Steel Co., Ltd., from their mines at Gua, 205,855 
tons by* the Bengal Iron Co., from their mines at Pansira, Ajita and 
Maclellan, and 1,287 tons by others. The output of iron-ore in 
Burma is by the Burma Corporation, Limited, and is used as a 
flux in lead smelting. * 


Table 18. — Quantity and value of Iron-ore produced in India during 
the years 1934 and 1935. 



1934. 

1035. 


Qu&utlty. 

Value (£1- 

Us. 13-3). 

Quantity. 

Value (£l«Ji8. 13*3), 

Bihar and QrUxa — 

Tons 

K*. 

£ 

Tour 

Its. 

£ 

Keonjlmr State . 

397,461 

3,07,461 

29,884 

283,489 

2,83,488 

21,315 

Mayurbhanj State 

645,108 

9,98,517 

75,076 

876,039 

12,85,740 

06,672 

Blnghbhum 

810,547 

13,32,381 


1,155,906 

18,09,413 

130,046 

Burma — 







Northern Shan States. 

23,930 

(a)95,720 

7,197 

23,085 

(«)02,34O 

6,043 

Central Provinces . # 

898 

2,604 

203 

800 

2,400 

180 

Mysore Stale. 

38,974 

1,46,026 

10,904 

24,019 

76,046 

6,786 

Total 

* 

3 , 916.918 

29,71,799 

223,443 

2 , 364 , 29 ? 

36,60,327 

266,942 


(a) Estimated. 


As with the preceding year there, was a rise in the total output 
of iron and steel by the Tata Iron and Steel Co. at Jamshedpur. 
The production of pig-iron rose from 882,054 tons in 1934 to 897,976 
tons in 1935, with increases in the production of steel (including 
steel rails) from 596,981 tons in 1934 to 627,867 tons in 1935. There 
was an increase in the production of ferro-manganese from 5,536 
tons in 1934 to 14,182 tons in 1935. There was a revived pro- 
duction of pig-iron by the Bengal Iron Co. of 125,850 tons ; their 
output of products made from pig-iron in 1935 amounted to 27,791 
tons of sleepers and . chairs, and 17,816 tons of pipes and other 
castings, against 22,745 tons and 21,308 tons, respectively, in 1934. 
The Indian Iron and Steel Co. decreased their production of pig- 
iron from 420,271 tons in 1934 . to 408,884 tons in 1935. The out- 
put of pig-iron by the Mysore Iron Works rose slightly from 17,885 
tops in 1934 to 19,152 tons in 1935. The total production of 
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pig-iron in India rose from 1,320,210 tons in 1934 to 1,461,802 
tons in 1936, and is shown in Table 19. '* 


Table 19 . — Production of Fig-iron in India during the years 1934 

and 1935. 


Tho Tata Iron ami Stool Company, Limited 
Thu Indian Iron and Stool Company, Limited 
The Itoagal Iron Company, limited 
Tho MyHoro Iron WorKH. 


Total 


1934. 


Ton* 

882,054 

420,271 

*17,885 


1,320,210 


1935. 


Tons 

897,976 

408,684 

125,850 

19,152 

1,461,862 


The total number of indigenous furnaces that were at work in 
the Central Provinces during the year 1935 for the purpose of smelt- 
ing iron-ore was 127 against 120 in the previous year ; 46 furnaces 
were operating in the Bilaspur district, 52 in Mandla, 22 in Raipur, 
2 in Chanda, 5 in Drug and none in Jubbulpore and Saugor. 

The increase in the production of pig-iron in India recorded 
above was accompanied by a moderate rise in the quantity exported 
from 398,054 tons in 1934 to 472,636 tons in 1935. Table 20 shows 
that Japan is the principal consumer of Indian pig-iron; the pro- 
portion taken rose from 63*3 per cent, in 1934 to 70-S per cent, 
in 1935, whilst the actual amount rose by 57*5 per cent. There 
were large decreases in exports to the United Kingdom, China and 
Germany, partly counterbalanced by increases to the United States 
and Hongkong. The export value per ton of pig-iron rose from 
Rs. 22-2 (£1-69) in 1934 to Rs. 23 (£1-72) in 1935. 

The Steel Industry (Protection) Act, 1924 (Act No. XIV of 
1924) authorised, to companies employing Indians, bounties upon 
rails and fishplates wholly manufactured in British India from 
material wholly or mainly produced from Indian iron-ore and 
complying with specifications approved by the Railway Board, and 
upon iron or steel railway wagons, a substantial portion of the com- 
ponent parts of which had been manufactured in British India. 
This Act was repealed by the Act No. Ill of 1927 and the payment 
of bounties consequently ceased on the 31st March, 1927 .; the 
industry is, however, protected to a certain extent by the varyin g 
tariffs on different classes of imported steel. As a Jesuit of a wyt . 
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Apt, No. XXXT of 1934, provision has been made for an increase of 
tariffs by about half over the 1927 rates, or about Be. 10 per ton 
ad valorem in most cases, or about Be. 40 per ton in the case of 
articles not of British manufacture. 


Table 20. — Exports of Pig-iron from India during the years 1934 

and 1936. 


— 

1084. 

1086. 

Quantity. 

Value (£1 « 

Us. 188). 

Quantity. 

Value (£1 18*8). 


Ton# 

He. 

£ 

Tons 

Us. 

£ 

To— 







China .... 

10,071 

4,40,190 

83,008 

11,366 

2,04,773 

10,908 

Germany . 

r>,W 2 

1,14,580 

10,871 

307 

7,658 

576 

Japan .... 


40,88,284 

852,602 

384,267 

76,61,135 

570,025 

Hongkong. 

1,711 

47,088 

3,640 

2,401 

65,641 

4,085 

United Kingdom 

100,867 

23,16,887 


69,120 

16,57,326 

117,002 

United States of Amor lea , 

32,187 

7,44,707 


41,478 

9,57,486 

71,088 

Other countries 

10,061 * 

4,69,447 


18,612 

3,39,008 

25,557 

Total 

398,064 

88,60,702 

666,406 

478,686 

1,08,53,877 

816,081 


Jadeite. 

There was a decrease in the output of jadeite, which fell from 
2,093-8 cwts. valued at Rs. 1,66,266 (£12,501) in 1934 to 1,265 
cwts., with a rise in value to Rs. 1,93,149 (£14,522), however, in 
1935. The output figures are liable to be incomplete, and a more 
correct idea of the extent of the Burmese jadeite industry, especially 
of values, is sometimes obtainable from the export figures. Ex- 
ports by sea fell from 2,197 cwts. valued at Rs. 1,45,858 (£10,967) 
in 1934 to 1,154 cwts., valued at Rs. 75,512 (£5,678) in 1935. These 
shipments were entirely from Burma. Exports from Burma by 
land during the yea® amounted to 181 cwts. only. 

Lead. 

The production of lead-ore at the. Burma Corporation’s Bawdwin 
mines in Burma rose slightly from 443,489 tons in 1934 to 460,886 
tons in 1935, whilst the total amount of metal extracted rose slightly 
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from 71,815 tons (including 1,255 tone of antimonial lead) valued 
at Rs. 1,06,86,230 (£803,476) in 1934 to 72,060 tons (including 1*500 
tons of antimonial lead) valued at Rs. 1,37,98,466 (£1,037,479) 
in 1935. The quantity of silver extracted from the Bawdwin ores 
rose slightly from 5,792,019 ozs. valued at Rs. 74,44,482 (£559,736) 
in 1934 to* 5,825,913 ozs., valued at Rs. 1,01,94,765 (£766,524) in 
1935. The value of the lead per ton rose from Rs. 148*8 (£11*19) 
to Hs. 191*5 (£14*39) whilst the value of the silver per ounce rose 
from Rs. 1-4-7 (23*19d.) to Rs. 1-12-0 (31*6d.) in the year under 
review. The ore reserves in the Bawdwin mine as calculated on' 
the 1st of July, 1935, totalled 3,965,199 tons, against 4,062,511 
tons at the end of June, 1934, with an average composition of 
24*2 per cent, of lead, 15*1 per cent, of zinc, 0*87 per cent, of copper, 
and 18*7 ozs. of silver per ton of lead. Included in this reserve are 
approximately 250,000 tons of copper-ore. 

Magnesite. 

The output of magnesite showed an increase of 2,009 tons, 
with an increase in value of Rs. 7,092 (£533). The increase was 
equally divided between Mysore State and the Salem district, 
Madras. 


Table 21.— Quantity and value of Magnesite 'produced in India 
during the years 1934 and 1935. 




1934. 



1935. 



Quantity. 

Value (£1= 

= Rs. 13*3). 

Quantity. 

Value (£l«=Ks. 13 3). 

Madras—* 

Tons 

Rs. 

£ 

Tons 

Rs. 

£ 

Salem . 

11,859 

71,208 

5,354 

12,840 

75,905 

6,707 

Mysore State . 

3,110 

27,010 

2,031 

4,144 I 

29,405 

2,211 

Total „ 

| 14,974 

98,218 

7,388 

14,944 

1,06,310 

im 


The catastrophic fall in the production of manganese-ore in 
India from the peak figures of 1927* namely 1,129,353 tons Valued 
at £2,703,068 f.o.b. Indian ports to 212*604 tons, with a value of 
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£140,022 in 1932 has been recorded in. previous 'Reviews. In 1933 
the output rose slightly to 218,307 tons but the value fell to £123,171. 
These are the smallest quantities and values reported since 1901, 
when the output was 120,891 tons valued at £122,831. In 1905 
the output was 247,427 tons valued at £223,432, since when the 
smallest production was 450,416 tons in 1915 valued at £929,546 ; 
whilst the smallest value was in 1909 when a production of 644,660 
tons was valued at £603,908. In 1934 there was, however, a 
partial recovery to 406,306 tons valued at £388,240, further in- 
creased in 1935 to 641,483 tons valued at £950,630. The full 
magnitude of this catastrophe to the Indian manganese industry 
is perhaps best realised from the fact that whilst the quantity of 
the production in 1933 was a little over one-fifth of that of the 
peak year of 1927, the value was less than one-twenty-second part 
of the value of the 1927 production. In fact in none of the major 
Indian mineral industries have the. effects of the slump been so 
seriously felt as in the manganese industry ; it is gratifying, there- 
fore, that some measure of recovery can now be recorded, though 
the industry is still a long way from a full restoration of prosperity. 

The substantial recovery in 1935 is due mainly to increases in 
the Balaghat (105,484 tons), Nagpur (68,775 tons) and Bhandara 
(24,895 tons) districts of the Central Provinces, and to Sandur State 
(32,080 tons) and the resumption of work in Panch Mahals. The 
most pleasing feature of this improvement is the recovery of the 
Central Provinces production from the trivial figure to which it 
had fallen in 1933 (28,789 tons) to 385,179 tons in 1935. During 
1932 and 1933 the majority of mines in the Central Provinces had 
been closed, including several mines that had never been closed 
since the commencement of work in 1900 and 1901 ; there had been 
a total cessation of production in the Nagpur district and almost 
total cessation in Bhandara. The amount of ground still to be 
recovered can be judged from the fact that the production of the 
Central Provinces averaged 660,559 tons annually during the quinquen- 
nium 1924 to 1928. 

The fall in theu Indian output of manganese-ore of recent years 
can be correlated with the fall in the price of first-grade ore, c.i.f. 
United Kingdom - ports, from an average of 22*9d. per unit in 1924 
to 14-9d. per unit in 1929, and then to 9*5d. per unit in 1932 and 
1933, whilst the partial recovery in output in 1934 accompanied a- 
rigein the average pice to 10*5d. per unit, and to ll*2tf. in 1935, 
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ThiB continued fall in the price of manganese-ore from 1924 
to 1932 is to be correlated with the fact that from 1924 to 1927 
the rate of increase of the world’s production of manganese-ore 
was much greater than the rate of increase in the world’s production 
of pig-iron and steel. And although there was a fall in the world’s 
output of manganese-ore in 1928, there was a very large increase 
in 1929, greater than was justified by the increased production of 
iron and stcol in that year, and it is evident that the world’s avail- 
able supplies of manganese-ore are now much in excess of normal 
requirements. Russia is able to place large quantities of ore on ( 
the nmrkot at a price with which many Indian producers cannot 
compete without a return to pre-war railway freights. The Indian 
trade has accordingly suffered disastrously. The Gold Coast has 
also become a serious competitor of recent years. The large 
deposits of high-grade manganese-ore discovered near Postmasburg 
in South Africa are also being developed, and it may be anticipated 
that eventually South* Africa will secure a substantial portion of 
tho world’s market. Production from this field was suspended 
during 1932, but was resumed in May, 1933, the South. African 
production being 20,894 tons in 1933 and 64,448 tons in 1934. 
With this increasing competition and falling prices it is not sur- 
prising, therefore, that in spite of the apparent prosperity of the 
Indian manganese industry in 1929 and 1930, as judged from figures 
of production and export, yet by 1930 tho industry as a whole had 
arrived at a stage of relative depression, causing many operators to 
cease work. Added to increased available supplies there was in 1931 
and 1932 the disastrous decline in the activities of the iron and 
steel industry of the world, illustrated by a deoline from the peak 
figuro of 122 million tons of steel in 1929 to about 68 million tons in 
1931 and only 50 million tons in 1932. In 1933 there was partial 
revival and the output of steel was some 67 million tons rising to 
about 80 million tons in 1934 and 98 million tons in 1935. This partial 
reoovery in the steel industry resulted in the hardening in .the price 
of manganese-ore in 1934 and 1935 recorded in the preceding paragraph. 

The present chief sources of production of manganese-ore are 
India, Russia, the Gold Coast, South Africa,-# Cuba and Brasil, 
whilst -substantial supplies of. ore are forthcoming from Japan and 
Osechoslovalda. 

There is a steady consumption of manganese-ore at the works 
of the three ^ principal Indian iron and steel companies, npt only 
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for use in the steel furnaces of tlve Tata Iron and Steel Company, 
and for the manufacture of ferro-manganese, but also for addition 
to the blast furnace charge in the manufacture of pig-iron. The 
consumption of manganese-ore by the Indian iron and steel industry 
in the year under review amounted to 67,442 tons, against 43,294 
tons in 1934. 


Table 22.-- Quantity and value of Manganese-ore produced in India 
during the years 1934 and 1935 


— 

1934. 

1 1035. 

Quantity. 

Value f.o.b. 
at Indian 
ports. 

Quantity. 

Value f.o.b. 
at Indian 
* porta. 

Bihar and Orissa — 

Tons. 

£ 

Tons. 

£ 

Bonai State 

3,032 

2,255 

4,438 

4,882 

Ktxmjhar State . 

54,208 

38,250 

53,891 

59,280 

Singhbhum 

15,112 

18,890 

16,667 j 

27,153 

Bombay — 



i 


Panch Mahals . 

•• 

•• 

4,866 

7,927 

Central Provinces — 





Balaghat .... 

131,248 

175,544 

236,732 

403,431 

Bhandara 

51, 049 

60,482 

76,844 

130,055 

Nagpur .... 

2,828 

3,783 

71.003 

122,0)8 

Madras — 





Bellary .... 

. . 

, . 

250 

■■pjs 

Sandur State 

127.356 

07.058 

159.436 


Vizagapatam 

20,145 

12,129 

15,885 J 


Mysore — 

] 




Chitaldrug 

81 1 

40 



Shimogft .... 

347 

197 

■ml 


Tumkur .... 

•• 

•• 

■Hi 


Total 

406,396 

388,240 

641,434 

960,630 


The partial recovery of the Indian manganese industry during 
1934 and 1936 was reflected in an increase of exports,- including the 
quantities exported from Mormugao in Portuguese India, from the 
nadir of 376,904 tons in 1933 to 864,698 tons in 1935. The opening 
of the new port at Vizagapatam has boen the brightest feature in 
the Indian ' manganese ; industry during the last three years on 
account of the reduced 'lead from the Central Provinces to the sea. 
Table 24 sjiqws. tfee,.diAttd^twnu of manganese-ore. exported from 
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British Indian ports (excluding Mommgao) during 1934 and 1935, 
from which it will be seen that the United Kingdom with an in- 
crease of some 21, COO tons retained her position as the chief importer 
of Indian manganese-ore. Tho second place as importer was held 
by Japan with an increase of some 91,000 tons, with France third 
with an increase of some 44,000 tons ; Belgium showed an increase 
of 53,500 tons. In 1932 the exports to the United States of America, 
one of India’s principal markets for manganese-ore, had ceased com- 
pletely. In 1933 there was a trivial export to this destination but 
in 1935 the experts to the United States recovered to 77,760 tonp. ’ 


Tabt/e 23. — Exports of Manganese-ore during 1934 and 1935 according 

to ports of shipment. 


— 

1034. 

1935. 

Bombay ........ 

Tons. 

57,089 

Tons. 

G4.100 

Calcutta ........ 

185.827 

225, r04 

Vizitgajmtam ........ 

149,380 | 

412,683 

Mormugao (Portuguese India) ..... 

115,582 

162,411 

Total 

507,878 

864,698 


Table 24. — Export of Manganese-ore from British Indian ports 
during the years 1934 and 1935. 


— 

1984. 

1985. 

Quantity. 

Value (£1= 

Be. 13-3). 

Quantity. 

Value (*1-B«. 18-3). 


Tom. 

Kb. 

£ 

Tons. 

Be. 

£ 

United Kingdom 

161,480 

84,22,910 

867,862 

182,816 

86,03,822 

270,926 

Belgium .... 

19,897 

4,84,189 

32,646 

72,897 

11,72,554 

88,162 

France 

87,622 

14,80,771 

109,080 

181,677 

28,08,174 

165,652 

Japan 

86,102 

12,11.858 

91,079 

176,878 

28,80*857 

216,606 

United States of America . 

80,088 

5,45,920 j 

41,047 

77,760 

14.82,422 

lOf.701 

Other countries 

8,662 

1,57,969 ! 

11,877 

60,464 

U.&804 

86, 7M 


mm 

i%SS,m : 

mmiy 

7tth*7 v 

lJUMpS 

esi.w 
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Mica. 

There was a slight rise in the declared production of mica from 
65,706 owts. valued at Bs. 20,76,599 (£156,135) in 1934 to 58,754 
cwts. valued at Bs. 25,52,612 (£191,926) in 1935. As has been 
frequently pointed out the output figures are incomplete, and a 
more accurate idea of the size of the industry is to be obtained 
from the export figures. In the years 1926 and 1927 the export 
figure was approximately double the reported production figure, 
whilst in the years 1928 and 1929 the quantity exported was more 
than double the reported production. In 1930 the recorded exports 
were, however, only some 57 per cent, in excess of the reported 
production, in 1931 36 per cent., in 1932 43 per cont., and in 1933 
some 45 per cent, in excess. It was thought that this might moan 
that the Act referred to in the third paragraph was beginning to 
produce a definite effect : but as the excess of recorded exports 
over reported production has risen to 66 per cent, in 1934, and 
141 per cent, in 1935, another possible interpretation is that measures 
are being found of circumventing the Act. 

The United States of America and tho United Kingdom, which 
are the principal importers of Indian mica, absorbed respectively 
42-6 per cent, and 31*9 per cent, during 1934 and 49-6 per cent, 
and 26*4 per cent, during 1935. Germany took 10*8 per cent, and 
9-0 per cent, respectively, of the total quantities exported during 
the years 1934 and 1935. The average value of the exported mica 
decreased from Rs. 64-7 (£4-9) par cwt. in 1934 to Bs. 56*7 (£4-3) 
in 1935. The exports rose from 92,918 cwts. valued at Bs. 60,30,525 
(£453,423) in 1934 to 141,814 cwts., valued at Rs. 80,34,681 (£604,111) 
in 1935. The value rocorded for 1932 was tho lowest total -value 
recorded since 1915-16 and it is ploasant that the tide, the turn of 
which was recorded in the 1933 Review, appears to be running so 
strongly. 

The difference between exports and production is generally * 
attributed to theft from the mines. If this be tho only explana- 
tion we must assume that during the three years .prior to 1930, and 
again in 1935, there had been as much mica stolen as won by honest 
means. Early in 1928 a bill was introduced into the Legislative 
Council of Bihar and Orissa, the purpose of which was an attempt 
to reduce the losses on this account by licensing miners and dealers; 
the bill waa rejected. In March, 1930, however, a similar bill to 
regulate the possession and transport of, and trading in, mica was 
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pawed. It was not, liowovor, put into forco until 1934. from the 
figures presented since 1930, as analysed above, it appears that 
this bill may have produced a good effect for the first few years, 
but that the effect has already disappeared. 


Table 26.— Quantity and mine of Mica produced in India during 
the years 1934 and 1935. 



1984. 

1035. 




Quantity. 

Value (£1- 

■Rs. 18-8). 

Jlihar and Orissa — 

Gaya .... 

Cwts. 

12,079 

Ra. 

2,88,990 

£ 

21,720 

Cwts. 

10,524 

Eb. 

4,56,696 

£ 

84,268 

Haxarlbotfh 

88,800 

13,07,270 

105,058 

37,670 

16,70,615 

125,603 

Mnnbhmn 

. . 

. . 

. . 

20 

872 

66 

Monghyr .... 

• • 

.. 

.. 

442 

11,648 

876 

Madras — 

Nellore .... 

0,114 

8,67,642 

27,643 

0,452 

3,87,878 

29,120 

Nllglrltt .... 

76 

8,420 

634 

48 

7,186 

686 

Travancorc atato 

.. 

.. 

.. 

41 

8,600 

263 

Uajputana — 

Ajmer* Morwurtt 

887 

5,186 

386 

884 

6,197 

466 

Jaipur State 

151 

0,126 

685 

160 

0,670 

727 

Total 

5F,706 

29,70,699 

156,135 

58,754 

26,52,612 

191,926 


Table 26.— Quantity and value of Mica exported from India during 
the years 1934 and 1935. 



1934. 

1985. 


Quantity. 

Value (£1« Be. 18-8). 

Quantity. 

Value (£l«Bs. 18*8). 

To — 

United Kingdom 

Germany .... 

France . * 

United States o! America . 

Other countries . 

Cwts. 

20,606 

10,013 

1,763 

89,617 

12.919 

Ra. 

81,06,626 

5,65.461 

1,47,282 

18,06,297 

6,04,870 

£ 

283,681 

42,515 

11,074 

08,218 

08,085 

Cwts. 

87,510 

12,818 

8,642 

69,807 

18,448 

Ra. 

88,52,105 

6,18,830 

3,70,238 

19,94,942 

11,98,542 

£ 

280,632 

46,620 

27,888 

140,995 

90,117 

TOTAL 

E 

86,30,525 

453,423 

HUM- 

30,64,681 
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Mooazite. 

In its early years in India the monazite industry was of some 
importance and the output during the quinquennium 1914-1918 
averaged annually 1,528 tons valued at £45,334. This prosperity 
continued only to 1921 and by 1925 the industry was moribund 
with a production of 1 owt. only. There has since been a partial 
revival Mid the output for the’ period 1929-1933 averaged annually 
215 tons valued at £2,114. In 1934 the . output was 1,009 tons 
valued at £3,769 which rose to 3,819 tons valued at £12,453 in 1936. 
The decline of the industry from the high figures of 1914 to 1921 is 
of course due to the supplanting of incandescent mantles for gas 
lighting by eloctricity. The partial revival of the monazite industry 
is presumably due to the greatly increased output of ilmenite, 
the production of monazite as a bye-product rendering cheaper 
production possible. 

v Nickel. 

As a bye-product in the smelting operations of the Burma 
Corporation, Limited, at Namtu, in tho Northern Shan States, there 
is now a regular production of nickol-speiss, which, during tho quin- 
quennium 1929-1933 avoragod annually 3,211 tons valued at 
Rs. 8,19,023 (£61,197). In 1933 the output was 3,350 tons, valued 
at Rs. 10,28,523 (£77,333), which rose in 1934 to 3,951 tons valued 
at Rs. 11,44,337 (£86,401). In 1935 tho output was 4,850 tons, 
valued at Rs. 14,00,074 (£105,269), the composition being 30*20 
per cent, of nickel, 10-10 per cent, of copper, 4-59 per cent, of 
cobalt, and 24-66 ozs. of silver to tho ton. The speiss is shipped 
to Hamburg for further treatment. 

Petroleum. 

The world’s production of petroleum in 1926 amounted u> nearly 
150 million long tons, of which India contributed 0-72 per cent. 
In 1927, this figure jumped to some 172 million long tons, of which 
the Indian proportion, on a practically stationary production, fell 
to 0-64 per cent. In 1928, there was another substantial iise in the 
world’s production, which readied the figure of over 181 million 
tons. In 1929, there was another jump to over 202 million tons, 
but in 1930 the world’s production fell to about 193$ million tons, 
in 1931 to about 187 million tons, and in 1932 to about 183 million 
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tons, whilst in 1933 the production rose again to about 202 million 
tons, in 1934 to about 216 million tons, and in 1936 to 233 million 
tons. 1 Decreases were shown by Poland, Sarawak, Egypt, Rou- 
mania and Franco. All other important producers showed an 
increase in production, by far the largest being due to Iraq, as 
a result of tho opening of tko pipe line to the Mediterranean. The 
United States contributed 60*9 per cent, of the world’s supply 
in 1935, Russia 10*7 per cent., Venezuela 9-4 per cent., Roumonia 
3*9 per cent, and Iran 3*1 per cent. In 1928, India contributed 
0-64 per cent., which fell to 0-60 per cent, in 1929 and rose to 0-62 
per cent, in 1930, 0*63 per cent, in 1931, and 0*64 per cent, in 1932, 
and fell again to 0*62 por cont. in 1933, to 0*60 per cent, in 1934 
and to 0*60 per cent, in 1936 *, her position on the list of petroleum 
producing countries fell from 11th in 1929 to 12th in 1930 to 1933, 
her place being taken by Trinidad, and to 13th in 1934 and 1935, 
due to the production by Iraq. 

The production„of potroleum in India (including Burma) increased 
slightly from 322,025,280 gallons in 1934 to 322,662,336 gallons 
in 1935, the highest figure in the history of the industry. The 
increase in 1935 is due to an increase of some 4 million gallons in 
Assam, almost offset by a decrease of 3£ million gallons in Burma. 
This increase in output in 1935 was accompanied by an increase 
in estimated value amounting to Rs. 22,73,550 (£170,944). 

The amount of gasolene produced from natural gas during the 
year was 9,717,087 gallons, of which 9,309,083 gallons were produced 
in Burma and 408,004 gallons in the Punjab. 

The Yonangyaung field maintained its reputation of being one 
of the most wonderful oilfields in the world. The total production 
during 1935 was somewhat less than in the previous year but the 
resourcos of tho field as a whole are sufficient to ensure an adequate 
supply of oil for many years. 

At the end of 1935 there were 3,030 wells producing in the field. 
Besides a large number of wells drilled to shallow sands, this total 
includes 183 hand-dug wells whose continued existence is one of 
the interesting features of the field. 

During the year further extensions of the producing areas on 
the oastern flank of the field were proved. In the southern part 
of the field valuable production was obtained from wells in the 

1 Compiled from World Petroleum of June 1936. 
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southern port of Block 28 and the northern part of Block 48. Within 
the Reserves and their Border* there were no noteworthy develop- 
ments. 

Satisfactory results continue to be obtained from gas drives in 
the leased blocks ; in addition to gas drives, gas is also injected with 
the object of reprossuring and storage. The major companies 
operating within the Reserves continued to co-operate in applying 
back pressures to youthful wells. Casing' policies continue to bo 
carefully designod to protect the oil sands against tire danger of 
flooding by water and, in general,* production methods throughout 
the field are characterised by a realisation of the importance of the 
conservation of oil and gas and the prevention of waste, whether 
simple or underground. 

In 1935 there was a slight incroaee in tho output from the Singu 
field. At the end of the year the total number of producing wells 
was 465 as Compared with 459 in December, 1934. In addition, 
a number of wells rcmainod cemented abovo productive sands. 
These wells can bo drilled into productive sands in a very short 
time and the total field production substantially increased. 

In tho southern part of the fiold a valuable producing area was 
proved and at tho end of the yoar competitive drilling was in pro- 
gress along tho boundary between Blocks 50E and SON. 

There has been no radical change in production methods during 
tho year under report. The fundamental principle underlying the 
policy of the major operating company at Singu is to make those 
adjustments at each well which lead to a maximum oil recovery 
with a minimum production of gas. Wells with high gas-oil ratios 
are shut in, and the balance of casing-head gas remaining after the 
satisfaction of the field requirements is returned to dry gas sands 
for storage, or to certain areas for reprossuring purposes. There 
is one gas drive in operation and tho repressuring operations of 
the British Buxmah Petroleum Company, Ltd., continued to give 
satisfactory results. During the year the Bunnah Oil Company, 
Ltd., were actively engaged upon the construction of a training 
Wall in the River Irrawaddy to reclaim a potentially productive 
area. Continuous gas lift on some wells producing from lower 
division sends and gas displacement pumping on .wells producing 
from upper division sands were continued on a small scale, but 
production from the great majority of the wells in the field was 
obtained by ordinary pumping methods. 
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During 1935 there was a good deal of drilling activity at 
Yenangyat and, as a result, the total production from the Pakokku 
district, excluding Lanywa, shows a large increase. There was a 
further increase in the production from the Lanywa field during 
1935. Back pressures are maintained on nearly all the wells in * 
this model field, which is operated by the Indo-Burma Petroleum 
Company, Ltd. ' While a number of wells are pumped from a 
central power, the majority havo individual pumping motors. The 
gasoline plant was operated throughout the year and gave a satis- 
factory yield. ’ 

In the Minbu district there were, at the dose of the year, 378 
producing wells. The total production showed little change. Apart 
from routine production there was very little activity in the district 
during the year. 

There was a reduction during 1935 in the total production 
from the Indaw £eld. During the year all but one of the wells 
wore successfully operated by the automatic gas lift Bystem. 

Production from the Padaukpin and Yonanma fields in the 
Thayetmyo district again showed an increase. Satisfactory progress 
was made in. the drilling of the Burmah Oil Company’s deep test 
well at Monatkon,' but as yet no discoveries of importance have 
come to light. 

The output from Kyaukpyu remained at its usual low level. 

In Assam the output of the Digboi field increased slightly. 
There has been no drilling in outside areas in the Assam Valley. 

In the Surma Valley there was no production and prospecting 
operations were concentrated on the drilling of the new well at 
Masimpur. Some progress was made, but much delay arose from 
serious fishing jobs caused by the extremely difficult drilling condi- 
tions brought about by the nature of the formation and the excep- 
tionally high pressures. 

In. the Punjab the output from the Khaur field increased by 
over 200,000 gallons as compared with 1934. As a result of the 
indications from a deep test well into the underlying formations 
an old well was deepened to 5,408 feet in October last, giving satis- 
factory production. A further old well is at present in hand for 
the same objective, the depth of which at the end of the year was 
4,860 feet. 

On the Dhulian dome a well commenced last year has been 
carried to 7,653 feet and drilling is still in progress- The firat 
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indication of oil was reported, at 7,448 feet in September and the 
well was deepened carefully to 7,501 feet and at the beginning of 
November last .flowed nnder low pressure at 100 barrels per day. 
This strike was tested for one month and production held up. 
satisfactorily. The well was then deepened as it was apparent 
it was not yet into the limestones. 


Table 27. — Quantity and value of Petroleum produced in India during 
the years 1934 and 1935. 



m*. 

1985. 


; Quantity. 

1 

Value (£1 - 

Us. 13-8). 

Quantity. 

i Value (£l*»Hn. 18*3). 

A 89am — 

Dlgboi 

Gals. 

68,754,202 


Us. 

1,08,80,609 

£ 

818,542 

Gats. 

07,886,580 


Bn. 

1,15,92,240 

£ 

871,607 

Burma — 

Kyaukpyu . 

Mlnftu 

Slngu . , 

18,670 
8,878.1 28 
81,927,114 


*■4,82, *77, 083 


13,649 

3,803,949 

83,690,500 


>4, 98$3, 495 


Tbnyetmyo . 

Upper Ghlndwin - 
Yen an gy At (Includ- 
ing Lanywa). 
Yenangyaung 

685,489 

3,095,245 

27,717,552 

137,447,908 


3,029,852 

016,702 S 
2,788,501 J 
80,414,737 

129,810,940 


3,749,136 

Punjab— 

Attock 

3,510,948 


8,77,737 

65,995 

8,430,770 


8,59,194 

64.601 

Total 

822 , 085,280 

0,00,41,379 

4,514,389 

222 , 002,830 

6.23,14,929 

4,086,333 


(a) Estimated. 


Table 28. — Imports of Kerosene Oil into India during the years 

1934 and 1935. 



1934. 

1935. 


Quantity. 

Value (£1-Rs. 18-3). 

Quantity. 

Value (£1 *= Its. 18-3). 

Fromr— 

Union of Socialist 
Soviet Republic*. 
Rottmanla . 
Sumatra 
. Borneo 

Iran 

Java « 

United States of 
America. 

Other countries » 

VOtiL V 

Gals. 

43,1 21,865 

8,790,250 

0,772,613 

1,971,850 

1,422,981 

2,118,889 

090,431 

Bs. 

1,53,92,706 

25,17,600 

31,60,052 

10,59,061 

2,94,709 

12,78,786 

2,49,649 

£ 

1,157,346 

189,286 

236,048 

79,629 

22,159 

96,149 

18,771 

Gals. 

48,466,478 

1,013,409 

4,680,877 

5,890,997 

12,507,872 

330,092 

750,164 

B#. 

1,38,17,304 

2,91,792 

20,83,078 

20,60,810 

64,61,691 

2,95,084 

4,82.508 

£ 

J ,038,896 

21,989 

152,868 

154,948 

487,888 

22,188 

86,279 

HAMA 

SMjBAtt 

1,801^88 

. 60.64M81 

*M,62J18 

ifitt.ui 
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Table 29. — Imports of Fuel Oils into India during the years 1934 

and 1936. 



1934. 

1085. 


Quantity. 

Value (£ 1 

Rs. 13*3). 

Quantity. 

Value (£1-: 

Os. 18*8). 

From — 

Union of Socialist 
Soviet Republics. 
Kou mania. 

Gals. 

912,132 

2,165,569 

Rs. 

1,80,056 

3,73,907 

£ 

9,846 

28,11.4 

Gala. 

960,060 

20 

Rs. 

1,44,274 

0 

£ 

10,848 

Tran . 

77,150,970 

1,86,50,208 

1,026,381 

08,264,708 

1,63,80,412 

1,227,861 

Borneo 

26,466,739 

43,50,002 

827,118 

81,828,024 

51,55,892 

887,628 

Other countries . 

876,027 

2,59,411 

19,505 

484,945 

1,00.884 

7,585 

TOTAL 

106,571,437 

1,87,66,084 

1,410,909 

t 131, 498*847 

9,17,30,968 

1,633,907 


Table 30. — Exports of Paraffin Wax from India during the years 
* 1934 and 1935. 



1934. 

1935. 


Quantity. 

Value (£1- 

>Rs. 13*8). 

Quantity. 

Value (£1= 

>Rs. 13-3). 

To — 

United Kingdom 

Tons. 

11,419 

Rs. 

49,56,754 

£ 

372,688 

Tons. 

15,360 

Rs. 

65,26,863 

£ 

490,704 

Germany . 

1,865 

7,82,410 

58,828 

205 

87,500 

0,679 

Netherlands 

4,778 

20.07,038 

160,905 

6.103 

21,85,027 

104,288 

Belgium . 

3,628 

15,32,608 

115,233 

3,002 

12,66,691 

95,240 

Italy 

4,826 

15,66,973 

117,818 

3,411 

13,54,178 

101,818 

China 

2,580 

10,20,600 

76,787 

2,800 

9;66,000 

72,632 

Union of South 
Africa. . 

1,058 

7,80,236 

58,664 

2,607 

10,79,626 

81,167 

Portuguese East 

Africa. 

4,271 

16,95,003 

122,933 

4,867 

20,35,416 

158,039 

Canada 

2,142 

8,99,640 

67,641 

1,589 

6,46,380 

48,600 

United States of 
America. 

2,751 

11,50,712 

86,620 

2,822 

9,76,920 

73,458 

Mexico 

4,300 

18,06,000 

135,790 

4,250 

17,85,000 

134,211 

Argentine Re- 
public, 

436 

1,83,225 

18,776 

131 

55,123 

4,146 

Chile 

850 

1,47,000 

11,058 

4,687 

18,76,840 

141,116 

Australia . 

412 

1,78,740 

13,068 

431 

1,82,140 

18,864 

Other countries 

1*960 

8,21,246 

61,74$ 

3,141 

13.03,627 

#8;oi7 , 

Total 

AMIS 

1,94,63,181 

i,sftsir 

i 

4Sti899 

SMJS.W 

A*. . ‘ 
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There was an increase (over 4 million gallons) in the imports 
of kerosene, due mainly to an increase of over 10$ million gallons 
from Iran and. nearly 6 million gallons from Borneo, offset in part 
by important decreases from all other countries except Russia, 
the imports from which showed only a slight fall (see Table 28). 

There was a rise of 25 million gallons in the quantity of fuel oil 
imported into India, the principal change being an increaso of over 
21 million gallons from Iran and of over 6 million gallons from 
Borneo and a fall of over 2 million gallons from Roumania. Some 
75 per cent, of the supply was derived from Iran and some 24 
per cent, from Borneo (see Table 29). 

The exports of paraffin wax showed an increase amounting to 
some 6,000 tons ( see Table 30). 

Salt. 

There was 'a slight fall, during 1935, in the total output of salt 
(accompanied by a trifling increase in value), due to a decrease of 
39,000 tons in Madras, all the other provinces showing increases ; 
the 1934 production was the highest on record. Imports of salt 
into India increased by nearly 2,000 tons, all the countries of 
origin showing decreases excepting Germany from which 30,000 tons 
were received above the imports of the previous year, and the 
United Kingdom, from which the imports are negligible. 


Table 31. — Quantity and value of Salt 'produced in India during the 

years 1934 and 1935. 



1084. 

1085. 


Quantity. 

Value (£1-Ba. 18-8). 

Quantity. 

Value <£1«B». 18-8). 


Tons. 

Be. 

£ 

Tons. 

Be. 

£ 

Aden v 

885,415 

20,44,905 

158,762 

339,867 

19,81,209 

148,970 

Bengal . 

88 

871 

28 

17 

1,079 

81 

Bombay end Bind . 

880,978 

(9)28,75,218 

201,144 

688,700 

81,02,656 

288,282 

Burma , 

86,978 

5,88,916 

40,144 

40,086 

5,81,009 

89,925 

GwaHor (ft) 

68 

3,240 

244 

95 

4,725 

856 

Madras . 

499,888 

25*94,094 

105,645 

460,267 

2239,790 

172,166 

Northern India 

470,977 

88,21,929 

287,356 

474,861 

87,78,579 

284,104. 

Totad 

ggjjgl 

i, u, 73, m 

877,130 

1,948,173 

1,16,89,137 

878,888 


gig tfATirMissganatiue 
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Table 32. — Quantity and value of Rock-Salt produced in India during 
the years 1934 and 1935. 


— ! 

im. 

1935. 

Quantity. 

Value (£1«Rb. 13-3). 

Quantity. 

• 

Value (£l~Rs. 13-8). 


Iona 

Ra. 

£ 

Tona 

Bs. 

£ 

Salt HftnRp 

' ] 55,900 

11,92,638 

89,672 

168,847 

11,73,107 

88,204 

Kohat 

19,186 

60,128 

4,521 

21,003 

04,708 

4,866 

Mnndi . 

4,133 

1,08,718 

8,174 

4,002 

1,08,477 

8,i56 

Total 

179.171 

13,61,484 

108,367 

178,852 

13,46,292 \ 

101,223 


Table 33. — Imports of Salt into India during the years 1934 and 1935. 


— 


1934. 


1935. 

Quantity. 

Value (£l*-lte. 13-3). 

Quantity. 

Value (£1=* 

11s. 13-8). 


Tons 

He. 

£ 

Tons 

Rs. 

£ . 

From — 







United Kingdom . 

490 

74,601 

6,608 j 

1,236 

93,685 

7,037 

Oermany 

66,34s 

8,03,873 

67,208 

86,337 

14,70,251 

110,646 

Aden and Depen- 

810,023 

30,64,992 

297,368 

298,749 

40,72,47 0 

$06,301 

dencies. 







Egypt . 

12,824 

1,64,231 

12,348 

7,606 

1,22,193 

9,187 

Italian East Africa 

12,876 

1,70,039 

12,863 


. . 


Other countries . 

109 

7,909 

601 

85 

6,763 

433 

Total 

882,173 

52,66,623 

396,986 

893,972 

67,64,262 

433,403 


Saltpetre. 

Although complete statistics of production of saltpetre in India 
aro no longer available (see Rec. Geol. Sum. Ind., LXIV, p, 289), 
yet tho export figures may bo accepted as a fairly reliable index to 
the general state of the industry, for, excepting a few hundreds of 
tons required for internal consumption as fertiliser, most of the 
output is exported to foreign countries. Tbe quantity exported 
increased from 166,282 cwts. valued at Be. 13,38,171 (£199,614) 
in 1934 to 173,259 cwts. valued at Rs, 13,35,583 (£190,420) in, 1935. 
Nevertheless, figures of production of refined saltpetre— without , 
values— are available far tracts worked under the supervision of 
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the Northern India Salt Revenue Department. The production 
figures for the financial years 1934-35 and 1935-36 are: — 



1934*35. 

1935-36. 


Tons. 

Tons. 

Bihar 

2,327 

2,963 

Punjab . 

0,029 

7,727 

United Provinces 

2,446 

1,943 


Totat. 10,802 

12,623 


These figures happen to be greater than the export figures, indicat- 
ing that thore is an internal market for a portion of the output. 

A certain amount of nitrate of potash is used for agricultural 
purposes on the tea gardens of India. During the war, when it was 
impossible to obtain supplies of imported potash, the amount of 
locally produced nitrate utilised in this way reached an appreciable 
figure. The practice continued and the quantity estimated to have 
been absorbed for fertilising purposes on tea gardons in 1935 was 
900 tons against 700 tons in 1934. 


Table 34. — Distribution of Saltpetre exported from India during the 

years 1934 and 1935. 




1034. 



1035. 



Quantity. 

Value (£l»Rs. 18 8). 

Quantity. 

Value (£l~Rs 13-3). 

! 

To — 

Gwts. 

Bs. 

£ 

Cwts. 

j 

£ 

United Kingdom . 

27,544 

2,15,020 

j 10,107 

55,059 

4,25,040 

31,058 

Ceylon 

42,438 

2,76,207 


17,460 

1,10,910 

8,889 

Straits Settlements 

6,712 

83,074 

9,240 i 

4,320 

40,007 

8,734 

Mauritius and 

Dependences. 

08,717 

5,08,055 

42,750 

72,088 

5,58,400 

41,010 

Other conn tries . 

21,871 

1,00,215 j 

; 

14,753 

24,897 . j 

1,00,557 ; 

14,770 

Total 

; 

180,282 

is,ss,m 

lOOfili 

178,258 

13,35,6X3 

100,420 


Silver. 

The production of silver from the Rawdwin mines of Upper 
Burma during 1935 rose slightly by 33,894 on. as compared with 
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1984, but this was accompanied by a great rise in value of 
R§. 27,50,283 (£206,788) due to the increase in the price of silver 
during the year (see Table 2 and Lead, p. 259)* 

The output of silver obtained, as a bye-product from the Kolar 
gold mines of Mysore showed a fall of 1,014 ozs. 

The amount of silver bullion and coin exported during the year 
was 71,955,874 ozs., valued at Rs. 10,67,89,988 (£8,029,322), as com- 
pared with 53,991,714 ozs. valued at Rs. 7,26,70,511 (£5,463,948) 
during 1934. 


Table 35. — Quantity and value of Silver produced in India during 

the years 1934 and 1935. 



1034. 

1035. 


Quantity. 

Value (£1-Rs. 18-3). 

Quantity, 

Value (£1 -He. 13-8), 

Bihar and Orinta — 
Manbhum . 

off. 

14 

Be. 

10 

£ 

1 

Ora. 

16 

Be. 

24 

£ 

2 

Burma — 

Northern Shan 

8tatos. 

5,792,019 

74,44,482 

650,736 

5,825,013 

1,01,94,766 

766,624 

A fy*orc — 

Kolar 

25,401 

41,494 

3,120 

24.477 

38.052 

2,028 

Total 

5,817.584 

74,85,995 

562,8^ 

6,680,406 

1,02,38,741 

769,454 


Tin. 

A further inorease though trifling has to be recorded in the pro- 
duction of tin concentrates from Burma including Karenni State from 
5,801-2 tons valued at Rs. 1,01,70,348 (£764,688) in 1934 to 5,869*7 
tons valued at Rs. 1,01,48,976 (£763,081) in 1935. This is the 
highest quantity yet recorded in any one year but is accompanied 
by a slight fall in value. All districts show increases, except 
Karenni, the decrease from which reduces the surplus over the 1934 
output to 58*5 tons. Of the total production of 1935 4,402*8 tons, 
or some 75 per oent., came from Burma proper, the balance of 1,456-9 
tons being derived from Mawchi in Karenni State. There was no 
reported output of block tin. 

Imports of unwrought tin rose from 44,479 cwts. valued at 
Rs. 67,75,268 (£509,419) in 1934 to 50,990 cwts. valued at 
Rs. 75,71,672 (£669,298) in 1935 ; 96 per cent, of these imports came 
from the Straits Settlements. 
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Table 36. — Quantity and value of Tin concentrates produced in India 
during the years 1934 and 1936. 



1984. 

1985. 


Quantity. 

Value (£l»Bs. 19*8). 

Quantity. 

Value (£1-Bs. 13*8). 

Burma— 

Tons 

Hs. 

£ 

Tons 

Bs. 

£ 

Amherst 

828 

50,682 

8,807 

89-7 

59,481 

4,468 

Mergul 

1,857-8 



1,755-9 

29,69,512 

■ 

Tavoy 

2,512-0 

45,00,064 


2,601-7 

45,88,939 


Tbaton 

5-8 

8,090 


5-5 

8,848 


Karenni State 

' 

1,894*0 

(a)8»,20,560 


1,456-9 

(0)25,28,851 


Total 

5,801*8 

1,01,70,348 

764,688 

F,859'7 

1,01,48,976 

763,081 


(a) Estimated. 

Table 37. — Imports of unmought Tin ( blocks , ingots , bars and slabs) 
into India during the years 1934 and 1935 . 


— 

1 i 

1934. 

1935. 

Quantity. 

Value (£!<*= Bs. 13-3). 

Quantity. 

Value (£l«*Rs. 13*3). 

from— 

Cwfcs. 

Bs. 

£ 

Cwta. 

Bs. 

£ 

United Kingdom . 

1,825 

2,12,540 

15,981 

1,407 

2,11,518 

15,908 

Straits Settlements 

48,148 

66,60,941 


49,099 

78,19,156 

650,312 

Other countries . 

11 

1,778 


484 

41,008 

8,083 

Total 

44,470 

67,76,268 

509,419 

60,000 

76,71,672 

569,298 


Tungsten. 

An appreciable increase both in quantity and value of the output 
of wolfram from Burma has to be recorded, namely from 3,328-5 
tons valued at Be. 37,89,921 (£284,956) in 1934 to 3,837*1 tons, 
valued at Bs. 39,46,027 (£296,693) in 1935, though the price per 
unit declined from 37*17 shillings in 1934 to 34*42 shillings in 1935. 
The only years of higher reoorded production are 1917, 1918 and 
1910, the peak production being 4,542 tons in 1917. Higher values 
were reoorded during 1915 to 1919. The rise in output during 1935 
was shared by all producing districts in Burma proper, chiefly by 
Tavoy, but was reduced by a decrease of about 700 tons from 
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Karonn i. Of this production 2,649*1 tons, or 66 per oent., came from 
Burma proper, tho balance being derived from Mawohi in Karenni 
State. 


Table 3 8 .— Quantity and value of Tungsten concentrates 'produced 
in India during the years 1934 and 1935. 



! 

1034. 

! 

1035. 


Quantity. 

Valuo (£1~R». 18-8). 

Quantity. 

Value (£1 

R*. 13*3). 

Hunua — 

Tons 

i 

As. 

£ 

Tons 

As. 

£ T 

Mergul 

121-8 

77,040 

5,703 

223-1 

1,55,048 

11,725 

Tavoy 

1,201-7 

14,20,744 

107,274 

2,089-1 

21,0S, 773 

104,045 

Thftton 

10-0 

14,225 

1,009 

42-5 

34,607 

2,602 

Varan tli in . 

.. 


. . 

185-4 

2,31,725 

17,423 

Korean! Statu 

1,003-0 

(a)22, 71,000 

170,820 

1,288-0 

(a)13, 24,579 

00,592 

MongPai State . 

■ * 

•• 

- 

9-0 


406 

Total 

3,328*3 

37,S9,92l 

294,958 

3,837*1 

39, 49,62* ! 

296,69 Of 


(«) Estimated. 


Zinc. 

Tho production of zinc concentrates by the Burma Corporation 
Limited, in tlio Northern Shan States, rose from 68,838 tons valued 
at Its. 26,77,413 (€201,309) in 1934 to 78,590 tons valued at 
Ks. 37,99,358 (£285,666) in 1935. Tho quantity is the greateet 
hitherto recorded, but tho valuo is much below those of tho years 
1926 to 1929 (£559,412 in 1928). The exports during tho year under 
roviow amounted to 70,599 tons valued at Rg. 28,75,272 (£216,186) 
against 77,514 tons valued at Its. 29,46,693 (£221,556) in the preced- 
ing year. 


Zircon. 

The output of zircon, a mineral obtained as a concurrent product 
in the collection of Umeoite and monazito in Travancore State 
increased from 389 tons valued at £1,930' in 1934, to 6,654 tons valued 
at £6,967 in 1935. The increase accompanied large increases in the 
production of ihneuita and monazite. 

* Revised. 
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Ilf.- MINERALS OF GROUP H. 


Amber. 


The production of amber in tbe Myitkyina district, Burma, 
decreased from 29-6 cwts., valued at Rs. 12,020 (£897) in 1928, to 
19-6 cwts. valued at Rs. 6,080 (£454) in 1929, 
and 2-1 cwts. valued at Es. 730 (£54) in 1930. 

There was no reported output in 1931, but in 1932 there was an 

output of 11-5 owts. valued, at Rs, 1,940 (£146), in 1933 of 76 lbs. 
valued at Rs. 1,500 (£113), in 1934 of 3*7 cwts. valued at Rs. 152 
(£12), and in 1935 of 18-6 owts., valued at Rs. 2,100 (£158). 

Tho production of apatite in tho Singhbhum district, Bihar and 
Orissa, was 22 tons valued at Rs. 3,300 (£244) in 1930, but nil in 
1931 to 1935. The output of apatite in the 
Trichinopoly district, Madras, rose from 37 
tons valued at Rs. 372 (£28) in 1933 to 59 tons valued at Rs. 885 
(£67) iu 1934, and 102 tons valued at Rs. 1,532 (£115) in 1935. 

Tho output' of aquamarine from tho deposits of TJaso in Ladakh 
in Kashmir rose from 686 tolas (39,000 carats) valued at Rp. 686 
(£52) in 1933 to 1,221 tolas (09,471 carats) 

quamar ne. 1934. The valuo of the 1934 production 

was not reported and there has been no production duriug 11*35. 

Tho total production of asbestos in Iudia during 1934 was 25-4 
tons valued at Rs. 4,140 (£311), made up of 20 tons valued at 
Rs. 2,500 (£188) from Singhbhum and 5-4 

tons valued at 11s. 1,640 (£123) from tho 
Cuddapah district, Madras. In 1935 the production amounted to 
62*7 tons comprised of 2*7 tons valuod at Rs. 1 ,267 (£95) from the 
Cuddapah district, and 60 tens valued at Rs. 3,300 (£248) from 
Seraikela State in Singhbhum. 

Tho production of barytes in India rose from 3,813 tons valuod at 
11s. 35,263 (£2,651) to 5,493 tons valuod at Rs. 34,954 (£2,628) 
in 1935. As in 1934 tho chief producing districts 
arytes. were Cuddapah and Kurnool in tho Madras 

Presidency. Thero was an incroasod production in Alwar State. 

In 1930, 2,514 tons of bauxite wore producod, of which 719 tons 
came from the Kaira district of Bombay, and 1,795 tons from tho 
Jubbulporo district of the Central Provinces. 

. In 1931 tho output from tbe Jubbulpore 
district was 4,298 tons, ip 1932 4,467 tons, and in 1933 1,000 tons 
valued at Rs. 3,000 (£226). In 1934 the output was reducod to only 


Asbestos. 


Bauxite. 



280 


Rewrite of the Geological Survey of Indio. [ VOL. 71, 

18 ions valued at Rs. 00 (£7), from the Jubbulpore district, but rose, 
in 1985 to 7,635 tons valued at Rs. 15,270 (£1,146). 


Table 39. — Quantity and value of Barytes produced in India during 
the years 1934 and 1936. 



; 1034. 

1985. 





Quantity. 

Vahia(£l-SB. 13’3). 

BOiv and Otiua— 

Tons 

Bs. 

£ 

Tons 

Bb. 

£ 

Manblmm 

180 

1,080 

81 

104 

024 

•17 

Madras — 







AmtnUpnr , 

100 

025 

47 

• a 

.. 

• « 

Cuddapah 

2,536 

25,222 

1,896 

8,080 

20,500 

1,541 

, Kurnool .... 

023 

4,500 

340 

088 

5,500 

413 

Rajputana — 

• 






AlWar State 

374 

3,740 

281 

627 

8,270 ! 

022 

Total 

3,818 

35,203 

2,651 

8,483 | 


2,628 


In Jaipur State, Rajputana, 20 cwts. of beryl were extracted in 
1930; no value was reported. There was no output in 1931, but 
in 1932 there was a production in Ajmer* 
*** " ^ Merwara of 281 tons valued at Rs. 5,281 

(£397) which rose to 324 tons valued at Rs. 7,261 (£546) in 1933, 

falling to 55 tons valued at Rs. 1,650 (£124) in 1934, but rising in 

1935 to 139 tons valued at Rs. 8,519 (£641). This beryl is being 

shipped to Germany and the United States of America for use as 

beryllium-ore, i.e., for the extraction of the metal. The Indian 
beryl is of high grade and fetches from £7 to £10 per ton e.i.f. in 
America and Europe, so that it is obviously under-valued in the 
returns. There appears to be no previous example of the production 
anywhere in the world of beryl on such a large scale. 

The production of native bismuth from the Tavoy district, 
Burma, fell from 112 lbs. valued at Rs. 323 (£24) in 1930, to 42 lbs. 
- ... valued at Rs. 84 (£6) in 1931, and 27 lbs. 

valued at Rs. 54 (£4) in 1982; it rose again 
to 80 lbs. valued at Ra. 160 (£12) in 1933. There was no recorded, 
production hi 1934, but in 1935, 224 lbs. valued at Ra, 21l (£16) 
were produced. 
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Borax is sometimes produced from the Fuga valley in the 
Ladakh tahsil of Kashmir State, the last reported production being 
of 7*3 ewts. in 1929. A contract to work 
of **‘ these deposits has been given out for 10 years 

on an annual payment of Rs. 80, but no output was reported for 
1934 and 1935. 

The total estimated value of building materials, and road-metal 
produced in the year under consideration was R*. 1,17,73,031 
(£885,190) against Rs. 1,14,39,551 (£860,116) in 
Building materials 1934 . Certain returns supplied in cubic feet 

a roa -me .. have been converted into tons on the basis of 

certain assumed relations between volume and weight. 

The production of limestone and kankar during the year 
amounted to nearly 3| million tons, and if weight of material won 
were the criterion then limestone would be ratod next to coal in 
order of importance. The increased output of limestone of recent 
years is partly due to its use as a flux in the iron and steel industry 
and in the manufacture of cement. 

There was a fall in the output of clays from 367,305 tons valued 
at Rs. 3,43,222 (£25,806) in 1934 to 311,949 tons valued at 
C|a Rs. 3,93,557 (£29,591) in 1935. This fall is 

* due to a large decrease in the outputs of Assam, 

Bihar and Orissa, Central Provinces and Madras. Practically tho 
whole of the large production of Madras is from Travancore State 
for the manufacture of tiles and bricks. 

An output of 100 lbs. of columbito valued at Rs. 60 (£4) was 
reported from the Monghyr district, Bihar and Orissa, during 
1931. 

Cohtmbite. There was no output during 1932 to 1935. 

The production of corundum in the Salem district, Madras, 
amounted to 30 tons valued at Rs. 2,189 (£162) in 1930, but sinco 
then there has been no production until 1935, 
Corundum. when 28 tons valued at Its. 6,181 (£465) were 
produced. There was, however, an output 
of 56,560 tolas (IS cwts.) of corundum and of 13,718 tolas 
(8 cwts.) of sapphire with corundum in 1934 and 1935, respec- 
tively, from Soomjam in the Padar district of Kashmir, this 
was described as ‘ uncommercial material’. It is additional to tho 
gam sapphire recorded elsewhere {see page* 288). 
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Table iO.— Production of Building Materials and 



ohasitf and 

ONKW8. 

lATUBITB. 

Ln». 

Limbotouhb and 
Xankab, 


Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

- 

Quantity. 

Value. 


Tons 

Ha. 

Tons 

Rb. 

Tons 

Ha. 

Tons 

Kb. 

Atwam , • • 

8,284 

15,712 

19,811 

22,799 

•• 

•• 

67,824 

$1,160 

llcngal 

161,105 

1,68,287 

•• 

•• 


•• 

•• 

•• 

lllhac and Orbsa 

627,121 

7,09,290 

2,463 

644 

•• 

•• 

(«) 

1,086,815 

20,81,083 

J kun bay , , 

114 

3 

7,029 

5,202 

•• 

•• 

800 

2,650 

Kurina . • 

180,473 

8,38,540 

152,630 

1,50,244 

. . 


374,105 

4,48.162 

Central India . 



• • 

• • 

30,230 

2,27,027 

105,181 

67,248 

Central Province* 

11,583 

9,357 

•• 

•• 

•• 

•• 

637,874 

5,30,001 

l)<*lh 1 

•• 

•• 

• • 

• • 

.. 

.. 

.. 

.. 

U waiter * 


•• 

•• 

•• 

•• 

•• 

69,343 

32,547 

Katdimlr . 


•• 


•• 

•• 

*• 

560 

W 

Madras . 

{ 120,006 

1,89,203 


•• 

, 

•• 

75,285 

46,040 

Mysore , 

7,590 

2,20,007 

.. 

*■ 

1,958 

31,572 

3,160 

19,037 

North-West frontier 
Province. 

•• 



•• 


•• 

424 

48 

Punjab . 

07,928 

51,238 



.. 

.. 

280,499 

1,95,703 

Kajputona . 

•• 

•• 


•• 


• • 

34M49 

5,06,236 

United Province* 

8,079 

7,739 

•• 

•• 


•• 

68MM ; 

4,92,104 

Total 

vmm 


181,989 

1.7X.M 

1 

i 

88^94 


8.448.U* 

: 

ijiMm 
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Road-metal in India during the year 1935. 


Maws. 

SAJW8T09S. 

SXiATK. 

Trap. 

MlSCttLlANHOW. 

Total Value 
(£1«TU. 133). 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value, 

Quantity. 

Value. 

Tons 

Hfl. 

Tons 

Rs. 

Tons 

Rs. 

Tons 

XU.' 

Tons 

B«. 

Rs. 

£ 

•• 


2,380 

MSS 

•• 


•• 

•• 

353,051 

4,49,737 

6,73,766 

43,140 

•• 

•• 




•• 



•• 


1,63,287 

12,277 


•• 

45,886 

37,627 

1,829 

25,880 

228.043 

2,45,451 

244,208 

2,14,303 

33,14,628 

240,220 


• • 



•• 

•• 

433,287 

6,33,249 

40,554 

38,537 

6,70,701 

51,105 


• • 

58,435 

\ 91,295 


•* 

•• 

•• 

759,270 

6,80,901 

16,00,232 

120,095 

.. 

• • 

• • 

- 

.. 

•• 

•• 

•• 

0,305 

8,616 

3,08,401 

22,810 

•• 


•• 


.. 

•• 

0,576 

7,400 

87,835 

24,801 

6,72,159 

43,010 

•• 

•• 

*• 

•• 

•• 

*• 



34.179 

24,447 

24,447 

1,838 


•• 

12,033 

14,494 

•• 

•• 


•• 

•• 

•• 

47,041 

3,537 

•• 

•• 

•• 

.. 1 

•• 

-• 



1,332 

349 

849 

26 

• • 

• • 

•• 

•• 

-• 

•• 



574,711 

8,65,577 

6,60,726 

41,408 

•• 

• • 

• • 

•- 

36 

133 



297,061 

3,12,702 

5,77,511 

43,422 

•• 

•• 


•• 

•• 



*• 

•• 


43 

3 


.. 


.. 

7,035 

1,85,351 


•• 

122,786 

1,34,719 

5,17,071 

38,878 

5.828 

1,08,187 

103,710 

0,83,980 

105 

1,350 


*• 

100,090 

56,335 

15,30,088 

115,495 

•• 

•• 

20,580 

14,089 

2,646 

19,799 



436,750 

7,66,220 

12,99,901 

07,787 

| MSS 

1,0I,1S7 


8,46,793 

11.180 

1,88,913 

87O.0M 

8, 8$ t 100 

3,068,091 

1 20,77,334 

1,17,73,031 

888,100 


ton* of dolomite, 
of dolomite. 

x 2 
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Table 41 .—Production of Clays in India during HISS. 






1936. 


Quantity. 

Value (£1~R*. 13-3). 





Tons 

Kb. 

£ 

Assam 




3,936 

3,930 

290 

Bengal . 


• • • 


17,710 

24,544 

1,848 

Bihar and Orissa 


• # • 


35,118 

1,85,212 

13,926 

JBnrma . 


• i i 


25,898 

28,146 

2,110 

Central India • 


• • • 


2,669 

3,412 

257 

Centr.il Provinces 


• « • 


37,962 

39,172 

2,945 

Delhi . 


• w . 


37,108 

32,212 

2,422 

Gwalior . 


• » • 


520 

1,422 

107 

Madras . 


• • • 


110,509 

39,003 

2,933 

Mysoro . 


• • • 


10,802 

24,277 

1,825 

Punjab . 


• • • 


28,782 

10.479 

788 

Kajputatia 

• 

. 


809 

1,742 

131 



Total 

• 

311,949 

3,93,557 

29,591 


The output of felspar in 1934 was 628 tons valued at Rs. 6,311 
(£474), which rose in quantity to 702 tons in 1935, with a fall in 
Felspar. value, however, to Rs. 4,943 (£372). This 

total i3 made up of 47 tons from the Ban* 
galore district, Mysore valued at Rs. 311, 55 tons from Alwar State, 
Raiputana, valued at Rs. 223 and 600 tons from Ajmer-Merwara 
valued at Rs. 4,409. 

There was a fall in the reported production of fullet’s earth 
from 8,526 tons in 1934 to 7,644 tons in 1935. The decrease 
Fuller** earth. was mainly from Bikaner State, Rajputana. 
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Tabus 42.— Quantity and value of Fuller's Earth produced in India 
during the years 193d and 1935. 



1034. 

3936. 





Quantity. 

Value (£l~Bs. 18-3). 


Tons 

Rs. 

| £ ^ 

Tons 

Rs. 

£ 

Bombay — 







Hyderabad (Sind) 

821 

17,503 

1,316 

086 

18,349 

1,004 

Khalrpur State (Sind) 

4,281 

(a) 42,810 

3,219 

4,201 

(a) 42,010 

3,158 

Ventral Province * — j 







Jnbbulpore 

25 

123 

9 

44 

216 

16 

Bajputana — 







Bikaner State ^ 

2,213 

15,637 

1,176 

3,437 

11.147 

838 

Jaisalmer State 

18 

195 

1G 

17 

193 

15 

Jodhpur State • 

1,108 

14,000 

1,052 

1,260 

15,000 

1,128 

Total 

8.526 

90,268 

0,787 

7.644 

81,915 

0,159 


(a) Estimated. 


In 1934 there was an output of 225 tons of garnot sand valued 
at Rs. 2,250 (£169) in the Tinnevelly district, Madras, which in- 
_ creased to 325 tons, valued at Rs. 3,250 (£244) 

in 1935. 

There was an output in 1934 of 337 tons of graphite valued at 
Rs. 4,816 (£359) comprised of 99 tons valued at Rs. 49 from the 
0 Mte. Betul district, Central Provinces, and 238 tons 

” P valued at Rs. 4,767 from the Solar district, 

Mysore. In 1935 this rose to 557 tons valued at Rs. 11,481 (£863), 
composed of 406 tons valued at Rs. 9,274 from the Betul district, 
150 tons valued at Rs. 2,157 from the Kolar district, and 1 ton 
valued at Rs. 50 from Vizagapatam district, Madras'. 

There was a slight fall in the output of gypsum from 46,757 
tons valued at Rs. 91,241 (£6,860) in 1934 to 45,318 tons valued 
at Rs. 92,363 (£6,945) in 1935, with slight rue 
in value. The Jodhpur output increased by 
5,000 tons, but was more than counterbalanced by decreases in 
Bikaner and Jhelum districts. 


Qypiain. 
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Table 43 .—Quantity and valve of Gypsum produced in h 
the years 1934 and 1935. 



1 

1934. 



1985. 



Quantity. 

Value (£— Rb. 18*3). 

Quantity. 

Value (£l-»lts. 13-8). 


Tons 

Be. 

£ 

Tons 

Rs. 

£ 

Kashmir State 

105 

1,126 

85 


•• 


Madras — 





i 


Trlclilnopoly 

05 

560 

42 

628 

8,276 

246 

I'vnjab- - 







Jhclimi .... 

17,218 

22,562 

1,696 

11,915 

13,677 

1,021 

Rajputana — 







nikamr State . 

4,049 

9,019 

746 

2,680 

7,276 

647 

Jutoaimer State 

1 270 

i 

1,075 

81 

295 

1,285 

08 

Jodhpur Stnto . . . 

25,000 

66,000 

4,210 

80,000 

67,000 

6,038 

Total 

M, 757 

91,241 

6,860 

46,318 

92,363 

6,946 


The output of kyanito and quartzite and related rocks in Bihar 
and Orissa is becoming increasingly important, partly for purposes 
M °f export, and partly for use in India, such 

lory mhimu.* 1 * fe,r * c ’ 8,8 ^ or fu™ao® linings at Jamshedpur. The 
data for 1934 and 1935, which all relate to 
tJio bmghbhum district— except for 4 tons of quartzite produced 
in Ajmer-Merwara, Rajputana, in 1934 and for 29 tons of kyanite 
from tho Mysore State in 1934, are assembled in Table 44, from 
W " * Wl11 1)0 86611 ^et has been an increase in to tal ont- 

ffwJT 21,648 4008 valued at I, IS, 801 (£13,519) in 1934 to 

43,724 tons, valued at Eg. 4,03,003 (£30,301) in 1935. The moat 
valuaWe of these materials is kyanite extracted for export by the 
Indian Copper Corporation from Lopso Hill in Rhazsawan. 
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Table ^—Quantity and value of Miscellaneous Refractory Materials 
produced in Bihar and Orissa during the years 1934 and 1935. 



1994. 

1935. 


Quantity. 

Value (£l=*Rfl. 13 3). 

Quantity. 

Value (£l«*Ita. 13*8). 


Tons 

Rs. 

£ 

Tons 

Its. 

3 

Ky&nlte .... 

(a) 9,411 

1,43,113 

10,700 

10,903 

3,24,059 

24,365 

Quart*-mica-schist 

1,813 

17,830 

1,341 

4,702 

46,943 

8,530 

Quartzite .... 

(b) 10,324 

18,838 

1,418 

19,119 

32,005 

; 

2,406 

Total 

31, MS 

1,79,801 

13,819 

48,794 

4,09,003 

30,391 


(а) Includes the production of 20 tons of kyanifce in Mysore State. 

(б) Includes 4 tons of quartzite produced in AJracr-Merwara, Rajputana. 


Thore was a decrease in the reported production of ochre from 
9,614 tons valued at Rs. 43,828 (£3,258) in 1934, to 8,190 tons 
Ochre valued at Rs. 40,993 (£3,082) in 1935 Central 

£ re India and the Central Provinces were mainly 

responsible for this decrease. 


Table 45. — Quantity and value of Ochre produced in India during 
the years 1934 and 1935 . 


— 

1934. 

1085. 

Quantity. 

Value (£1 = 

Rs. 13-3), 

Quantity. 

Valne (£l«Rs. 183). 



Tons 

Rs. 

£ 

Tons 

Rs. 

£ 

Bihar and Orissa . 


50 

500 

38 

852 

1,688 

123 

Central India 


(a) 8,400 

28,049 

1,738 

3,292 

22,042 

1,725 

Central Provinces . 


4,714 

10,089 

755 

3,297 

8,165 

614 

Gwalior 


548 

8,488 

202 

437 . 

2,784 

205 

Kashmir 


93 

(6) 

.. 

•• 

/. 

• • 

Madras 


261 

2,365 

178 i 

1 

427 

8,656 

276 

Rajputana . 


390 

2,701 

203 ; 

311 

1,378 

104 

United Provinces . 


168 

1,186 

89 

74 

480 

30 

Tom 


K£fl 

48, m 

8,898 

8,100 

40, 993 

8,088 


(SlStfporttd. 
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Xft W ! 

Since the liquidation of the Burma Ruby Mines, Limited, and 
the final cessation of the operations of this company in 1931, these 
has been an interregnum during which reliable 
Spinel’ S * |,pl,,re an< * statistics of production of gem stones in the 
Mogok Stone Tract have been unobtainable. 
Work, however, is still continued by local miners; in addi- 
tion a oortnin amount of work is being done under extraordinary 
licenses. For 1932 no rotums were available, except that a fine 
ruby of 17 carats was found at Chaunggyi near Mogok, and a fine 
sapphire of ubout DO carats and a good star sapphire of 463 carats ’ 
wore mined at Katha. For 1933 the only return was of 1,103 carats 
of rubies from Katha. For 1934, however, there is a reported pro- 
duction of 21,622 carats of rubies valued at Rs. 36,011 (£2,708) 
find 153 carats ol' sapphire valued at Rs. 330 (£25), and for 1936 
98,753 carats of rubies valued at Rs. 1,10,213 (£8,287), 202 carats 
of sapphires, valued at Rs. 32& (£25) and 6,687 carats of spinels 
valuod at Its. 3,850 [£289). The data for 1933, 1934 and 1936 
relate to production under extraordinary licenses. 

In addition, the production was reported from Soomjam in the 
Padar district of Kashmir State, of 13,696 tolas (798,929 carats) 
of sapphire, the value of which has not yet been determined. 
There was also a production of about 3 cats, of sapphire with corun- 
dum of no commercial value (see page 281). The sapphire deposits of 
Kashmir have long boon known, but on account of their high 
altitude they are worked only occasionally. 


Table 461. — Quantity and value of Ruby , Sapphire and Spinel pro- 
duced in India during the years 1934 and 1936 . 




1084. 



1086. 



Quantity. 

Value (£1-Bs. 18*8). 

Quantity. 

Value (fil-Be. 189). 

Burma — 

Carats 

Be. 

n 

Carats 

Be. 

£ 

Katha 

21,622 

(Enbles) 

96,011 

■ 

08,763 

(Babies) 

1,10,218 

8,887 


16$ 

380 


(a) 202 

820 

25 


(Sapphires) 


mm 


8,860 

. 98* 

Kashmir State 

1,071,660 

(Sapphires) 

1,88,961 

B 

« 


Total 

X.BM.M4 


| I*,*** j 

Hum 

1>U&* 

' MM . 


®ssmsa3saar***‘ w “»- 
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The output of soda (phuUi) in Kashmir State was 7 tons valued 
at Rs. 194 (£15) in 1934 ; the production in 1935 was nil. 

There was no recorded production of trona or 
urao from the Lonar Lake, in the Buldana 
district of Berar, in the Central Provinces. 

In parts of the Dry Zone of Burma an efflorescent doposit con- 
sisting largely of salts of sodium, mainly the carbonate is formed 
on the surface of the soil, and is used locally in the crude condi- 
tion under the name of sapaya or ‘ soap sand \ for washing pur- 
poles *. The output in 1934 was 6,174 tons valued at Rs. 8,473 
(£637) rising in 1935 to 9,525 tons valued at Rs. 10,152 (£763). 
This production is from the districts of Kyaukse, Meiktila, Myingyan 
and Sagaing. 

There was an increase in the production of steatite from 9,375 
tons valued at Rs. 1,70,239 (£12,800) in 1934 to 12,596 tons valued 

Steatite ' at Rs ' 1 > 91 * 663 tf 44 . 403 ) 1935, principally 

due to rises in tho outputs of the Hazaribagh 
and Jubbulpore distriots, and to other districts in a less degree. 


Table 47. — Quantity and value of Steatite produced in India during 
the years 1934 and 1935. 



1084. 

1036. 




Quantity. 

Value (£1«-1U. 13-8). 

Bifutr and Oriua — 

Hmnribegh 

Mayurbhanj State 

Seralkela State . 

StaghMmm , , , 


Bs. 

300 

06 

i‘,134 

£ 

23 

7 

86 

Tofts 

1,226 

28 

80 

128 

Its. 1 
0,975 
2,21* 
4,600 
612 

£ 

760 

167 

388 

38 

Central India— 

Btjawar State * 

40 

1,660 

124 

89 

1,974 

148 

Central Provinces— 

Bhandara 

Jubbulpore 

X44 

1,728 

2,160 

22,186 

162 

1,668 

600 

2,821 

2,600 

20,978 

188 

1,577 

Madras— 

An antapur 

Nellore . • • • 

• 

" 26 
220 

* *800 
8,767 

*' 20 
283 

260 

26 

1.99 

2,160 

288 

2,206 

162 

18 

168 

Mytan StaU 

106 

686 

43 

108 

567 

43 

. . 

6*671 

1,85,760 

10,207 

6,914 

1,40,202 

10,548 

U*frd Pf09inc$9— 

Hamlrpur 

Jtoansl .... 

126 

84 

1,897 

776 

106 

68 

760 

29 

8,006 

660 

226 

84 

Total 

0*375 

ije t m 

12,300 

18*696 

1,91,603 

14,403 


1 Stt the Qeinqpeaakl Bwti» of Mineral Production for 1S20-1S3S. 
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Until recently, figures of production of ammonium sulphate as 
a bye-product at the coking plants of iron and steel works ami 
colliories have been collected only every five 
Sulphite of Ammon a. ^ ears f or q U i n q U ennial reviews of mineral 

production. They prove, however, to be of such general interest 
that it 1ms been thought desirable to report them annually, and 
tho figures for 1934 and 1935 are shown in Table 48. Values 
have not been obtained, and ammonium sulphate will not there- 
fore find a place in Tablo 1. The figures show an increase in pro- 
duction from 11,775 tons in 1934 to 15,398 tons in 1935. ^he . 
exports for these two years were 2,951 tons and 7,376 tons respec-* 
tively. 


Tablk 48.- Production of Sulphate of Ammonia in India during 
the years 1934 and 1935 . 



1934. 

1935. 


Tons 

Tons 

The Tata Iron and Stool Company, Limited 

6,028 

6,484 

Tho rndian Tron and Stool Company, Limited 

3,208 

6,009 

Tho Bnrrakur Coal Company, Limited 

1,207 

1,206 

Tho Tndian Railway Colliery, Oiridih . 

219 

231 

Tho Bararoo Coke Company, Limited 

1,113 

1,378 

Total 

11,773 

15498 
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IV, — MINERAL CONCESSIONS GRANTED, 

♦ 

Tab£b 49.- -i Statement of Mineral Conceesum granted during the year 1936, 


AJMER-MEKWAKA. 






Nature 

Area 

Date of 


District. 

Grantee. 

Mineral. 


of 

In 

commence- 

Term. 





grant. 

acres. 

ment. 


Ajmer . 

(1) L. Frag Kanin O/o 

MJca and beryl 


P, L. 

(Renewal). 

2-74 

19th January 

1 year. 

■* *■ 

i The Ice Factory, 
Ajmer. 



1636. 



Do. 

(2) Do. 

Beryl and felspar . 

P.L. 

0*72 

6th March 

3 months. 




(Renewal). 


1636. 


Do. 

(8) L. Gordhanlal Ratbl, 
Naalrabad. 

Mica . 

• 

P.L. 

(Renewal). 

0*60 

27th May 

1986. 

1 year. 

Do. 

(4) L. Frag Norain, C/o 
The Ice Factory, 

Mica, felspar, 
and beryl-ore. 

quarts 

P.L. 

1*72 

8th July 

1636. 

Do. 


Ajmer. 






Do. 

(6) Do. v 

Mica, felspar 

and 

P.L. 

0-80 

17th August 

Do. 


china clay. 


(Renewal). 


1636. 


Do. 

(6) Do. 

Felspar . 


P.L. 

1-88 

20th Noveni- 

Do. 





ber 1985. 


Do. 

(7) Do. 

Do. . 

• 

P.L. 

0-76 

Do. 

Do. 

Do. 

(8) Do. 

Mica, felspar 

and 

M.L. 

700 

10th May 

6 years. 


beryl-ore. 




1086. 


Do. 

(0) Messrs. Abdul GhAnl 
A Co., Kosirabod. 

Do. 



1-24 

16th Decern- 

1 year. 




HI 


ber 1036. 

Do. , 

(10) Do. 

Mica . 

. 

siiiii 

6-44 

Do. 

Do. 

Do. 

(11) Do. 

Mica, felspar 
boryl-ore. 

and 

M.L. 

6*60 

17th April 

6 yean. 





1686. 


Do. 

(12) L. Gordhanlal 

MJca 


P. L. 

0-20 

28rd Decem- 

1 year. 


Bath!, Nasirabad. 




ber 1686. 

Do. 

(13) Do. 

Do. 

, 

M.L. 

8-88 

17th April 

8 years. 






1086. 


Do. 

(14) Mr. J. X. Sonejl of 

Mica, felspar 

and 

P.L. 

0-74 

16th Decem- 

1 year. 


Gujrafc, Ajmer. 

beryl-ore. 




ber 1086. 

Sowar 

(18) Do. 

Do. 


P.L. 

1*66 

18th Novem- 

Do. 




(Renewal). 


ber 1086. 


Do. 

(16) Quasi Byed Moha- 
mad Nias An, Ben war. 

Mica 

• 

P.L. 

1-60 

6th October 
1686. 

Da 

Do. 

(17) Do. 

Do, 


P.L. 

6-68 

21>t October 

Do. 



(Reuewal). 


1686. 


Xnlera Bogla 

(18) Mr. J.K. Sonejl of 

Do. 


M. L. 

Whole of 

it, — 

7 yean. 

Estate. 

Gujrat, Ajmer. 



(Renewal). 

Kalera- 




Bogla 

Estate. 





KhawoaEstate 

(19) Mr. Ntimerwanli, 
D. Contractor, Ajmer. 

! 

I 

1 

i 


Whole of 
Xhtwas 
Estate, 

27th March 
1686. 

10 yean. 

gawar Estate 

(20) Do. 

Do. 


■ 

Whole of 
Sawar 
Bitate. 

3rd May 1684. 

6 yean. 

kMMMMaiA 


P. X. K. mMMtyLtm* 
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ASSAM. 







Nature 


Area 

Data of 


District. 

Granite. 

Mineral. 


of 


in 

commence- 

1 Term. 





grant. 


acres. 

stent. 


Lalthlrnpur . 

< 2 Vlrt h ° AWllIft ^ ®°*' 

Petroleum 

• 

■ 

P. L. 

* 

1,792-0 

■i 

1st January 
I996w 

1 year or 
such time 










as a mining 
lease is 










gran ted 
whlchev e r 










period is 

Do. 

(22) Do. 

Do. 



P.L. 


666-6 

*“• % 

f Do. 

Do. 

(23) Do. 

Do. 



P. L. 


8,476*2 

Slat Decern- 

Do. 







her 1934. 


Do. 

(24) Do. 

Do. 



P. L. 


690-7 

81st Deoem- 

1 year. 









ber 1935. 

Slbsagar 

(26) N. N. Roy, Proa- 

Limestone 



M. L. 


260-1 

7th February 

15 years. 

Do. 

pectins Syndicate, Ltd. 
(26) Do. 

Coal 



M.L. 


1,684-3 

1936. 

Do. 

80 years. 

Do. 

(27) Do. 

Limestone 



M. L. 


1,684-8 

Do. 

15 years. 

Do. 

(28) Do. w. 

Fireclay 



M. L. 


1,684-3 

Do. 

Do. 

Do. 

(29) Do. 

China clAy 



M. L. 


1,684-3 

Do. 

Do. 

Sylbet . 

(30) The Burmah Oil 

Mineral oU 



P. L. 


0,806-6 

1st October 

Up to 6th 


(Jo., Ltd. 






1936. 

April 1986. 

Do. ■ • 

(31) Do. 

Do. 



P. L. 

• 

8,161*6 

3rd Septem- 

Do. 








ber 1985. 



BIHAR AND 

ORISSA. 





Angul . 

(32) RaJaTrlcunJI . 

Red ochre 



M. L. 

• 

694-20 

18th March 
1985. 

20 years. 

nazarlbogh . 

(33) Megan. Chattu 

Mica . 



M. L. 


80-00 

1st August 

80 yean. 


Ram Horll Ram Ltd. 







1986. 

Do. 

(34) Ra! Bahadur S.K. 

Do. . 


0 

M. L. 


127-00 

Do. 

Do. 


Sahana. 








Do. 

(35) Mcaars. John Pod- 

Do. . 



M.L. 


40-00 

15th October 

Do. 


gar and Company, Ltd. 






1986. 

Santal Par- 
ganas. 

(36) Babu Raroeshwar 
Marwari Darjl. 

Coal 


• 

M. L. 


6*00 

lab April 1985. 

2 yean. 

Do. 

(37) Bahu Subodh 

Chandra Do. 

Do. . 



M.L. 


2*15 

Do. 

Do. 

Do. 

(88) Do. 

Do. . 



X. L. 


1*90 

Do. 

Do. 

Do. 

(89) Babu Bans! Ram 
Marwari. 

Do. . 



ILL. 


1*90 

Do. 

Do. 

Do. 

(iOMBabu Oanga Ram 

Do. . 



M. L. 


1*88 

Do. 

Do. 

Do. . 

(41) Babu Banal Ram 
Marwari, 

Do. . 



M.L. 


0*88 

Do. . 

Do. 

Do. . 

(48) Do. 

Do. . 


o 

M* L. 


0-99 

Do. 

Do. 

Do. . 

(48) Do. 

Do. . 


a 

M.L. 


6*00 

Do. , . 

Do, 


P. Horn*. 


Us L.-» KM* Hum* 
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BIHAR AND ORISSA-«mi<i. 


■ ,v.. 

Dtotrlot. 

Grantee. 

Mineral. 

Baton 

of 

grant. 

Area 

In 

acres. 

Data Of 
commence- 
ment. 

Term. 

Singhbhum . 

(44) BabttN.N. Kumar 

Manganese 

M.I. 

478*40 

25th March 
1035. 

10 yean. 

Do. 

(4ft) Baba Mangilal 
Rnngta. 

Chromite 

M.L. 

289-28 

19th Septem- 
ber 1985. 

lft years. 

Do. 

(46) Ral Bahadur Raton 
I«l Banjoul. 

Do. 

P.L. 

1,600-00 

25th April 
1986. 

lyear. 

Do. 

(47) Mr. Bibhutl Bbu- 
sanMItnu 

Do. 

P.L. 

1,484-00 

8th July 1985. 

Do. 

Do. 

(48) Baba Mtagllal 
Rungta. 

Do. , • 

P.L. 

38500 

16th June 
1936. 

Do. 

Do. 

(49) Babn Bbagwan 
DasTbakur. 

Do. • . 

P.L. 

215-60 

17th August 
1985. 

Do.’ 

Do. 

(60) Sir SatysT Charan 
Mukharji. 

Do. 

P.L. 

742-40 

7th Septem- 
ber 1985. 

Do. 

Do. • 

(61) Do. s 

Do. . • 

P.L. 

160-00 

Do. 

Do. 

Do. 

(62) Baba B. B. Mltra 

Do. 

P.L. 

720-00 

26tb August 
1985. 

Do. 

Do. • 

(68) Baba Modal Gopal 
Rnngta. 

Manganese . • 

P.L. 

340-00 

26th Novem- 
ber 1986. 

Do 


BOMBAY. 


Ahmedabad . 

(54) Sultan Chlnoy, 
Esqr. 

Mineral oils and 
natural gas. 

P. L. 

9,600 

1st January 
1935. 

1 year. 

Broach and 
P a n c h 

(56) Bhlvrajpnr Syndi- 
cate, Ltd. 

Manganese-orc 

M.L. 

18 

20th 

1085. 

July 

10 years. 

Mahals. 

Do. 

(56) Do. 

Do. 

M.L. 

26 

28rd 

1986. 

July 

Do. 

Kanara 

(57) Messrs. Kllllok 
Nixon A Co. 

Do. 

P.L. 

203 

10th 

1935. 

Jnne 

1 year. 

Thana • 

(66) Mr.G.P.Sonawala 

Banxlte . 

P.L. 

167 

16th Novem- 
ber 1986. 

To the end 
of 81st 
Decemb e r 
1936. 


BURMA. 


Akyab . 

(69) Messrs. The Jndo- 
Burma Petroleum 
Co., Ltd. 

Natural petroleum 
(including natural 

gw)- 

P, L. 

(Renewal). 

1,280-0 

15th Decem- 
ber 1984. 

1 year. 

Amherst 

(60) Mr. B. R. Fernan- 
da. 

AU minerals except 
Oil. 

P.L. 

2,880-0 

20th May 

1985. 

Do. 

Do. • 

(61) Mr. Saw Ett Hoke 

Do. . . 

P.L. 

211-2 

2nd July 1985. 

Do. 

Do, 

(62) Mr. Wv R. Smith 

Do. 

P.L. .! 

640-0 | 

22nd October 
1986. 

Do. 


F. L.-Pnwjwettif Umm. *. 1.- Vfeftv Um. 
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Nature 

Area 

Date of 

Term. 

District. 

Grantee. 

Mineral. 


of 

In 

commence- 



grant. 

acres. 

meat. 


Amherst 

(03) W. H. Smith 

All minerals except 
oil. 

P. L. 

4800 

22nd October 
1935. 

1 year. 

Do. 

(04) Mr. N. Deed 

Antimony 

• 

P. L. 

480-0 

9th Septem- 
ber 19^6. 

Do. 

Do. 

(05) Maung Tun Mating 

Do. . 

t 

P. L. 

1,920*0 

8rd October 

Do. 





1986. 

30 years. 

Do. 

(rtfl) I) On Pc . 

Tin 

• 

M. L. 

6400 

1st June 1935. 

Rliamn 

(07) Mr. T. Lindsay 
W Ilian. 

Gobi and platinum . 

P. L. 

326-4 

1st October 

1 year. 



(Renewal). 


1935. 


Do. 

(08) Do. 

Do. 


P.L. 

364-8 

9th Novem- 

Do. 



(Renown 1 ). 

her 1935. 


Do. 

(00) Mr, D. Ivohn 

Gold . 


P.L. 

61-2 

1st October 

Do. 



(Iienowal). 


1935. 


Hcnsnda 

(70) Mr, K. H. Ibrahim 

All minerals 

other 

P.L. 

683-0 

23rd Decern* 

Do. 

than mitioral oil. 



ber 1985. 


Lower ( hind- 

(71) Messrs. The Indo- 

Nntnrul petroleum 

T.L. 

825-6 

30th July 

Do. 

win. 

Dunna Petroleum* 

(including natural 

(Renewal). 


1935. 



To., Ltd. 

gas). 





Do. 

(72) Do. 

Do 


P. L. 

1,516-8 

24th Septom- 

Do. 




(Renewal). 

bet 1985. 

2 yean. 

Magwi* 

(73) Messrs. The Bur- 

Do. 

. 

P, L. 

72-0 

10 th August 

tnuh Oil Co., Ltd. 





1035. 


Mciktilu 

.(74) Mr. Mm Yoo 

Antimony 

# 

P.L. 

985-6 

14th Novem- 

1 year. 


Kyone. 




ber 1935. 


Mrrgul 

(73) Mr. V. A. it. 

Tin and 

allied 

P. L. 

121-6 

4th June 

Do. 

Sutherland. 

minerals. 



1995. 


Do. 

(70) Mr. L. C. Khoo . 

Do. 


P. I*. 

531-2 

0th August 

Do. 






1036. 


Do. 

(77) Maung Ba Chin . 

Tin 

. 

P.L. 

96-0 

4th July 1936. 

Do. 

Do. 

(78) Mating Sau Dun . 

Do. 


P.L. 

550-4 

12th Decem- 

Do. 





ber 1035. 


Do. 

(70) Mr. Boon Kyufc . 

Tin and 

allied 

P. L. 

294-4 

1st June 1935. 

Do. 


minerals. 





Do. 

(80) IJ Kya Zin . 

Do. 

. 

P. L. 

4160 

20th May 1936. 

Do. 

Do. 

(81) Maung Chit Pe . 

Tin 

• 

V. L. 

480-4 

8th October 
1935. 

Do. 

Do. 

(82) Mr. Oul Maluuncd 

[ 

Tin and wolfram 

P.L. 

224-0 

i 

7th Novem- 
ber 1935. 

Do. 

Do. 

(88) Mr. Eng Tain 

Tin and 

allied 

P.L. 

19-2 

1 

6th July 1936. 

Do. 


Leong. 

minerals. 





D(JT. 

(84) Mr. Tan Sira En . 

Tin 


P.L. 

320-0 

3rd July 1995. 

Do. 

Do. 

(86) Mr. Saw Lein Lee 

Tin and 

allied 

P. L. 

44-8 

6th July 1935. 

Do. 



minerals. 





Do. 

(86) Mr. M. Hanlff 

Tin and wolfram . 

P.L. 

691-2 

29th August 
1936. 

Do. 

Do. 

|(87) Mr. Tan Tdk Aik 

Do. 


P.L. 

666-8 

27th Septan* 
her 1985, 

Do. 


JP. L.-JPwpw^v Ifceaae. 


V. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
commence- 
ment. 

Term, 

Mcrgui 

(88) Mr. Obey Shark . 

Tin-ore . 

P. 1. 


480-0 

5th June 

1935. 

1 year. 

Do. « 

(89) Mr. Eu Gwan Kyin 

Do. . 

P. L. 


492-8 

6th Scptcm* 

ber 1935. 

Do. 

Do. 

(90) Mr. Jamal Oomcr 

Do. . 

P. L. . 


544-0 

28th . May 
1935. ' 

Do. 

Do. 

(91) U JEya Zln . 

Tin and allied mine- 
rals. 

I\L 


I 

29th May 

1035. 

Do. 

Do. 

(92) Mr. Tan Teik Aik 

Tin and wolfram 

P. L. 


147-2 

4th July 

1935. 

Do. 

Do. 

(93) Mr. Eng. Tain 
Lcong. 

Do. . 

P. L. 


83-2 

11th June I 

1935. 

Do. 

Do. 

(94) Saw Maung Po . 

Tin 

P. L. 


6400 

12th Decem- 
ber 1935. 

Do. 

Do. 

(95) Mr. G. H. Hand . 

\ 

Tin and wolfram 

P. L. 



16th August 
1935. 

Do. 

Do. 

(96) Mr. Eng. Tain 
Leong. 

Do. . 

P. L. 


1,248-0 

14t.h Decem- 
ber 1935. 

Do. 

Do. 

(97) Mr. M. Hanlff . 

Wolfram, tin and 
other allied metals. 

P. L. 


480-0 

4th July 

1935. 

Do. 

Do. 

(08) Mobbts. The Tavoy 
Prospectors Ltd. 

All minerals other 
than oil. 

P. L. 


560-6 

llth June 

1935. 

Do. 

Do. 

(00) Mr. L. It. Beale . 

Tin and wolfram 

P. L. 


620-8 

26th Septem- 
ber 1935. 

Do. 

Do. 

(100) Mr. Tan Tclk 

Dc. . 

P. L. 


566-8 

4th Septcm-* 
her 1935. 

Do. 

Do. 

(101) Ma Tin . 

Do. . 

P.L. 


♦22-4 

30th October i 
1935. 

Do. 

Do. 

(102) Mr. E. Kyin 
Elalng. 

Tin 

P. L. 


377-C 

28th Septem- 
ber. 1935. 

Do, 

Do. , 

(103) Mr. P. Wah Yu 

Tin and wolfram 

P.L. 


556-8 

30th October 
1035. 

Do. 

Do. 

(104) Mr. Ah Yeo 

Do. . 

P.L. 


480-0 

9th August 
1935. 

Do. 

Do. 

(105) Maung Sdn Chi . 

Tin-ore . 

P. L. 


172-8 

5th July 

1935. 

Do. 

Do. 

(100) Mr. Ool Kwc Ya 

Tin and wolfram 

P. L. 


512-0 

8tli August 

1935. 

Do. 

Do. 

(107) Mr. Tan Shu En 

Tin-ore . 

P. L. 


460-0 

80th Septem- 
ber 1035. 

Do. 

Do. , 

(108) Mr. Jamal Oomcr 

Do. . 

P.L. 


102-4 

28th May 

1935. 

Do. 

Do. 

(109) Maung Hlalng Pu 

Tin and wolfram 

P. L. 

• 

467-2 

23rd October 
1935. 

Do. 

Do. . 

(110) tyr. Eng Taing 
Leong. 

Tln-orc . 

P. L. 

• 

185-6 

18th October 
1935. 

Do. 


f. l.mProtptcHng U, X. ~ Mining Lem, 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

99 

wm 

Data ol 
commence- 
ment. 

Term. 

Mergul 

(Ill) Mr. M. Haiilff . 

Tin and wolfram 

P.L. 

940-8 

14th August 
1935. 

1 year. 

Do. • 

(112) Mr. P. B. 0. 
Watson. 

Do. . 

P.L. 

806-4 

26th Septem- 
ber 1935. 

Do. 

Do. 

(113) Maung Seta Shen 

Do. . 

P. L. 

262-4 

4th October 
1035. 

Do. 

Do. 

(114) Mr. Eng Tain 
Leong. 

Tln-oro . 

P.L. 

704-0 

19th August 
'1935. 

Do. 

« 

Do. 

(110) Moung Hlaing Pu 

Tin and wolfram 

P.L. 

275-2 

23rd October 
1935. 

Do 

Do. 

(116) Mr. Jamal Ooiuar 

Tin-ore . 

P. L. . 

384-0 

5th Septem- 
ber 1985. 

Do. 

Do. 

(117) Mr. F. Wfth Yu 

Tin and wolfram 

P.L. 

140-8 

12th August 
1935. 

Do. 

Do. 

(118) Mr. A. D. Vaid . 

Tin-ore 

P.L. 

377-6 

19th Novem- 
ber 1935. 

Do. 

Do. 

(110) Mann# Wynn 

Thein. 

^ Do. . 

P. L. 

179-2 

17th Decem- 
ber 1935. 

Do. 

Do. 

(120) Mating Kvln 

llfthig. 

Do. . 


198-4 

27th Septem- 
ber 1935. 

Do. 

Do. 

(121) Mr. Abu Khoon 

Do. 

M.L. 

172-8 

lit May 1935. 

30 years. 

Do. 

(122) U Son Dun 

Tin and wolfram 

M.L. 

211-2 

Do. 

1 year. 

Do. 

Do. 

(123) Mr. A. S. Maho- 
mod. 

(124) Mr. TJdhandar . 

Do. 

Do. 

M.L. 

M.L. 

640-0 

1,017-6 

1st January 
1935. 

1st August 
1935. 

Do. 

Do. 

Do. 

(125) Do. 

Do. , 

M. L. 

211-2 

lat July 1935. 

. Do. 

Do. 

(126) Mr. E. Ahmed . 

Do. 

M.L. 

’ 275-2T 

1st May 1935. 

Do. 

Do. 

(127) Mr. Yew Shwe Ni 

Do. 

M. L. 

211-2 

1st Septem- 
ber 1935. 

J)o. 

Do. 

Do. 

(128) Messrs. The Ma- 
layan and Ueneral 
Trust (1933), Ltd. 

(120) Mr. Eng. Tain 
Leong. 

Do. 

Tin 

9 

998-4 

179-2 

1st July 1935. 

15th March 
1985. 

Do. 

DO. 

Do. 

(130) Mr. ImSltYan . 

Tin and wolfram 


134-4 

1st April 1935. 

Do. 

Do. 

(131) Maung Hlaing Pu 

Do. 

M.L. 

198-4 

1st Novem- 
ber 1935. 

Do. 

Do. » 

(132) Mr. A. D. Void . 

Tin and allied mine* 
rate. 

P.L. 

(Renewal). 

326-4 

19th January 
1935. 

Do. 

Do. • 

(139) Mr. Ool Boon 
Kyat 

Tin-ore . 

P.L. 

(Renewal). 

262-4 

3rd January 
1935. 


Do. • 

(134) Mr. Ton SiwSbln 

Tin and allied mine- 
rals. 

P.L. 

(Renewal). 

204-8 

22nd January 
1935. i 

Do. 

. no. 

(135) Mr. Saw Lain Lee 

Do. 

P.L. 

(Renewal). 

1216 

29th January 
1936. - 

' Do. 


m . umitmtiuuk 


P. If— Projecting XAom** 
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District. 



Mature 

of 

grant. 

Area 

In 

acres. 

Date of 
commence- 
ment, 

Term. 

Mergui 


Tiu-or*', wolfram and 
allied mineral*- 

P.L. 

(Renewal). 

158 6 

15th January 
1985. 

1 year. 

Do. 

(137) V. San Dun 

Tin 

P. L. 

(Renewal). 

128-0 

12th January 
1033. 

Do. 

Do. 

(138) Mu Tin . 

Tin and allied mine- 
rals. 

P. L\ 

(Renewal). 

608-0 

12th January 
1986. 

Do. 

Do. 

(139) If r." Tan Teik ilk 

Tin-ore , 

P.L. 

(Renewal). 

490-2 

16th January 
1936. 

Do. 

Do. 

(140) Mr. In Sit Vuu . 

Tin un-1 allied mine- 
rals. 

I*. L. 

(Renewal). 

204-8 

10th February 
1986. 

Do, 

Do. 

(141) Mr. Obey Shark . 

Tin, wolfram and 
other Allied metals. 

P.L. 

(Renewal). 

240-6 

16th February 
1086. 

Do. 

Do. 

(142) Mr. Eng Tain 
Lcong. 

Tin-ore . 

P. I. 

(Renewal). 

224-0 

Do. . 

Da 

Do. 

(143) Mr. IW -Mftha- 
mod. s 

Tin and wolfram 

P. L. 

(Renewal). 

371-2 

7th February 
1935. 

Do. 

DO. . 

(144) Do. 

Tin and associated 
minerals. 

P.L. 

(Renewal). 

486-4 

8tb February 
1986. 

Do. 

Do. 

(146) Mr. A. D. Vaid . 

Tin and allied mine- 
rals. 

P.L. 

(Renewal). 

428-8 

28th February 
1936. 

Do. 

Do. 

(146) U Kya Zln 

Do. . 

P. L. 

(Renewal). 

217-6 

8th February 
1935. 

Do. 

Dq. 

(147) Mr. Leong Foke 
Hye. 

Tln-oro . 

P. I. 

(Renewal). 

428-8 

19th Febrnarv 
1985. 

Do. 

Do. 

(148) Mr.AhXhoou . 

Tin and allied mine- 
rals. 

P.L. 

(Renewal). 

428-8 

Do. 

Do. 

Do. 

(149) Mr. Tan Teik Aik 

Tin-ore 

P.L. 

(Renewal). 

428-8 

16th February 
1036. 

Do. 

Do. 

(160) Mr. A . S. Mahmed 

Tin and other allied 
metals. 

• 

P. L. 

(Renewal). 

644-0 

Do. 

Do. 

Do. 

(161) Mr. A. E. Atoned 

Wolfram, tin and 
other allied metals. 

P.L. 

(Renewal). 

678-4 

0th March 
1986. 

Do. 

Do. 

(162) Mr. Leong Foke 
Hye. 

Tip and allied mine- 
rals. 

P. L. 

(Renewal). 

441-6 

8th March 
1036. 

Do. 

Do. 

(168) Mr. Ooi Boon 
Kyet. 

Do. 

i 

1 

P. L. 

(Renewal). 

347-2 

0th March 
1935. 

Do. 

Do. , 

(164) Mr. S. E. M&yat 

Tln-oro , 

P.L. 

(Renewal). 

676 

Do. 

Do. 

Do. 

(166) Mr. LIm Oo 
Ghme, 

Tin and other allied 
metals. 

P.L. 

(Renewal). 

.262-4 

Do. , 

Do. 

Drf* . 

(166) Mr. E. Xyln 
Hlaing. 

Tin and wolfram 

P.L. 

(Renewal). 

$46-0 

Do. 

r 

DOk 

Do. 

(167) Mr. F. Wah Yu • 

Tin-ore . 

1 P. L. 
(Renewal). 

268-8 

loth March 
1985. 

Do. 

Do. 

(158) Mr. Mating Kyin 
Hlaing. 

Do. 

1 P. L. 
(Renewal). 

• 

800*0 

. 

Do. , 

Dot 


p. t .-ProtpteHiy Liuntt. 
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District. 

Hraidic. 

Mineral. 

Nature 

of 

arant. 

Area 
in ;) 

acres. 

Date of 
commence- 
ment. 

Term. 

Mergul 

Mr Tan T«*ik Mk 

Tln-on* . 

P. L. 

(Renewal). 

108*4 

9th March 
1935. 

1 year. 

Do. 

(160) I* 

Do. . 

P. L. 

(Renewal). 

185*0 

27th March 
1035. 

Do. 

Do. 

(161) Manna Hill Pc . 

Do. . . 

P.L. 

(Renewal). 

595*2 

10th M&Tch 
1935. 

Do. 

Do. 

(102) Mr (Twv ftliark . 

Wolfram 

P. Ij. 

(Renewal). 

1,168*4 

24th April 
1985. 

Dp. 

Do. 

(103) Mimor 8*»in Khan 

Tin and allied mine- 
rals. 

P. L. 

(Renewal). 

400*2 

20th March 
1935. 

Do. 

Do. 

(104) Saw Manns? Po . 

Tin-ore . 

P. L. 

(Renewal). 

268*8 

2 let March 
1935. 

Do. 

Do. 

(105) Mr. Ooi Kwoe Va 

Tin und allied mine- 
rals. 

V. L. 

(Renewal). 

345-0 

29th March 
1035. 

Do. 

Do. 

(100) Mr. On] Mainl- 
ined. w 

Tin and associated 
minerals. 

P. 1. 

(Renewal). 

377-0 

5th April 

1935. 

Do. 

Do. 

(107) Mr. Hhaanda 

Khan. 

Tin and allied mine- 
rate. 

P. L. 

(Renewal). 

221-0 

17th April 
1935. 

Do. 

Do. 

(163) Do. 

Tin and associated 
minerals. 

P. L. 

(Renewal). 

384-0 

Do. 

1)0. 

Do. 

(100) Milling* Sr in Shall 

Tin-ore . 

P.L. 

(Henewul). 

407-2 

Do. 

Do. 

Do. 

(170) Saw Manns Po . 

Do. . 

P. L. 

(Renewal). 

108-4 

Do. 

1)0. 

Do. 

(171) Mn Tin 

Do. . 

P. L. 

(Renewal). 

J72-8 

21st. April 

1935. 

Do. 

Do. 

(172) Saw Maims Po . 

Do. . 

P.L. 

(Renewul). 

890-0 

17th April 

1935. 

Do. 

Do. 

(173) Mr Kn Hwan 
Kyln. 

Do. 

P. L. 

(Renewal). 

90*0 

Do. 

Do. 

Do. 

(174) Mr. Tan Elk 
Bhoe. 

Tin and allied mine- 
rate. 

P. L. 

(Renewal), 

409*0 

4th May 1935. 

Do. 

Do. 

(176) Snw Manna Po . 

Tin-ore . 

P. L. 

(Renewal). 

249*2 

17th April 
1935. 

Do. 

Do. 

(176) Mr. Tn Sit Ynn . 

Tin and other "mine- 
rate. 

P. L. 

(Renewal). 

294*4 

18th May 

1036. 

Do. 

Do. 

(177) V Kyn Zin 

Tin anrl allied mine- 
rals. 

P. L. 

(Renewal). 

358*4 

25th April 
1935. 

Do. 

Do. 

(178) Mr. W. King Ling 

Do. . 

P. L. 

(Renewal). 

83-2 

3rd May 1935. 

Do. 

Do. 

(170) Mr. Ah Khoon . 

All minerals except 
mineral oil. 

P.L. 

(Renewal). 

620*8 

19th May 

1935. 

. 

Do. 

(180) Mr. Ah Yoe 

Wolfram 

P.L. 

(Renewal). 

160-0 

22nd May 
1935. 

Do. 

Do. 

(181) Mr. Jamal Oomar 

Tin-ore . 

P. L. 

(Renewal). 

57-6 

lit May 1985. 

Do. 


P. l.**Pro*p*eting Lic*n*e. 
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District. 

Grantee. 

Mineral. 

Nature 

of 

gram.. 

Area 

in 

acres. 

Date of 
commence- 
ment. 

Term. 

Mert'ul 

(182) Mr. Tan Klk Kun 

Tin and allied mine- 
rals. 

P.L. 

(bene wall. 

364-0 

10th May 

1935. 

1 year* 

Do. 

(183) Mr. Jamal (Ximnr 

Wolfram 

P. L. 

(Renewal), 

4480 

9th May 1936. 

Do. 

Do. 

(184) Mr. Tan TWIt 
Aik. 

Tin-on* . 

P. L. 

(Renewal). 

217-0 

16th May 

1085. 

Do. 

Do. 

( 185) Mr. Shaxada K lian 

Do 

V . L. 

(Renewal). 

556-8 

17th May 1936. 

Do. 

Do. 

(188) Ma Htft Shwo . 

Do. . 

P. L. 

(Kenewal). 

307-2 

23rd June 

1035. 

Do. 

J)o. 

(187) Do. 

Do. ‘ . 

V. L, 

(Renewal). 

390*8 

26th June 

1935. 

Do. 

Do 

(188) Mr. Tan Mini F.n 

Tin and associated 
mineral**. 

P. L. 

(Renewal). 

281 -ft 

Do. 

Do. 

Do. 

(189) Mu Tin . 

\ 

Do. 

P. L. 

(Renewal). 

102-0 

28th June 

1936. 

Do. 

Do. 

(190) Mr. Ten Tcik 
Gwhu. 

Wolfram 

P. L. 

(Renewal). 

121-0 

2nd July 1936. 

Do. 

Do. 

aoi) Mr. A. 8. ilaho- 
liicd. 

Wolfram and other 
associated minerals. 

P. L. 

(Renewal). 

748-8 

1st August 
1985. 

Do. 

Do. 

(192) Mr. Tan boon 
Hein. 

Tin-ore . 

V. L. 

(Renewal). 

140-8 

24th August- 
1935. 

Do. 

Do. 

(198) U Kyu Zin 

Wolfram 

P. L. 

(Renewal). 

83-2 

26th August 
1985. 

Do. 

Do. 

(194) Mr. Tan Teik Aik 

Tiu-ore . 

P.L. 

(Renewal). 

876-8 

22nd August 
1936. 

| Do. 

Do. 

(105) Mr. Leon* Ah 
Chun. 

Wolfram 

P. L. 

(Renewal). 

307-2 

8th Septem- 
ber 1035. 

Do. 

Do. 

(196) Mr. John T. 
Doupe. 

Tin and all other 
minerals. 

P. L. 

(Renewal). 

108-8 

6th Septem- 
ber 1935. 

Do. 

Do. 

(107) Mr. Ah Yee 

Tin-ore . 

P. L. 

(Renewal). 

3520 

20th October 
1936. 

Do. 

Do. 

(106) Ma Hta Shwe . 

AH minerals except 
oil. 

P. L. 

(Renewal). 

345-0 

25th Septem- 
ber 1936. 

Do. 

Do. 

(109) Mr. GulMahamed 

Wolfram 

P.L. 

(Renewal). 

505 6 

21st Septem- 
ber 1986. 

Do. 

Do. 

(200) Mr. t. R. Beale 

Tin and associated 
minerals. 

P. L. 

(Renewal). 

217-6 

16th Novem- 
ber 1935. 

Do. 

DO. 

(201) Mr. A. Hellcmau 

Tin and allied mine- 
rals. 

P. L. 

(Renewal). 

* 76-8 

17th Novem- 
ber 1986. 

Do. 

Minbu . 

(202) Messrs. The 

Burmah OH Co., Ltd. 

Natural petroleum 
(Including natural 
fias). 

P. L. 

76-8 

10th May 1086. 

2 years. 

Mylngyan 

(208) Messrs. The 

British Burmah Petro- 
leum Co., Ltd. 

Do. 

P. I. 

6400 

30th August 
1986. 

i 

1 year. 


? 2 


P . Jj. -Projecting Utunte. 
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DtetrM. 

1 

(Iranlir. 

Mineral. 

Nature 

Of 

grant. 

Area - 
in 

acres. 

Date of 
commence- 
ment. 

Term. 

Mylnuynn 

Do. 

1204) Mc.sht*. The 

Diitinh Ruinm IVlio- 
Jriiin Co., Ltd. 

(205) Messrs. The 

Hnruiah Dil <;(»., Ltd. 

Natural petroleum 
(Including nutuial 

Do. 

V. JL. 

P.L. 

2,442*2 

6,236*2 

10th January 
1036. 

30th August 
1035. 

2 years. 

Do. 

Myitkyin* 

(206) Mr. ( . >V . ( hot it 

AH iiiiumls except 
oil. 

P.L. 

1,216*0 

11th May 1036. 

1 year. 

Du. 

(207) Dr. A. \Y. Cl. 
Itloeck . 

Gold and plal ilium 

J\ L. 

1,020 0 

7th February 
1035. 

Do. 

f 

Do. 

(208 ) Mr. W. It. Smith 

Do. 

V, L. 

3,684-0 

10th May 1036. 

Do. 

Do. 

(200) Dr. A. W. G. 
Ulm-k. 

Do. 

P. L. 

1,280 0 

20th July 

1085. 

Do. 

Du. 

(210) Mr. George £. 
My era. 

Gold 

T.L. 

640*0 

Do. 

Do. 

Do. 

(211) Do. 

Do. . 

P. L. 

6400 

Do. 

Do. 

Do. 

(212) Do. 

Do. 

r. L. 

6400 

Do. 

Do. 

Do. 

(21 It) Do. 

*Do. 

P. L. 

640-0 

Do. 

Do. 

Northern 
Shari .Strife 

(214) Mr. A. B. Ober- 
lander. 

Antimony 

P. L. 

IflIW) 

30th March 
1035. 

Do. 

Do. 

(215) Messrs. The 

Burma Corporation, 
Ltd. 

Iron-ore . 

I*. L. 

mm 

27th Septem- 
ber 1035. 

Do. 

Do. 

(216) Do. 

Do. 

P. L. 

(Renewal). 


4th July 1035. 

Do. 

Pakokku 

(217) Messrs. The 

Uiirmuh Oil Co., Ltd. 

Natural petroleum 
(Ineluding natural 
m). 

P. L. 

(Renewal). 

BS 

23rd Decem- 
ber 1034. 

Do. 

Do. 

(218) Do. 

Do. 

P. L. 

(Renewal). 

160-0 

14 th Decem- 
ber 1085. 

Do. 

Salween 

(2101 Mauri” Nyun U 

All minerals except 
mineral oil, tin and 
wolfram combined, 

P. L. 

618-4 

25th January 
1085. 

Do. 

Do. 

(220) Mr. fl. R. Myers. 

Gold 

P. L. 

(Renewal). 

640*0 

1st June 1035. 

Do. 

Do, 

(221) Do. 

Do. . 

P.L. 

(Renewal). 

640*0 

Do. 

Do. 

Do. 

(222) Do. 

Do. . 

P.L. 

(Renewal). 

1,280*0 

Do. 

Do. 

Do, , 

(223) Do 

Do, 

P. L. 

(Renewal). 

640*0 

Do. 

Do. 

Do. 

(224) Mr. W. R. Smith 

All minerals except 
oil, tin and tin and 
wolfram combined. 

P.L. 

(Renewal). 

672*0 

1st May 1035 

. Do. 

T>o. 

(226) Mr. 0. E. Myers 

Gold . 

P.L. 

(Renewal). 

640-0 

1st June 1035 

. Do. 

Do. 

(226) Daw II ta Stove . 

All minerals except 
mineral oil. 

P.L. 

(Renewal). 

640-0 

1st Septem- 
ber 1935. 

tfo. 


P. 1.— Projecting Limn**, 
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District. 

Grantee. 

Mineral. 

Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
commence- 
ment. 

Term. 

Sbwcbo 

(227) U Maung (Jyeo . 

Gold or other mine- 
rals. 

P. L. 

236-8 

17th He tern- 
her 1935. 

1 year. 

Do, 

(228) Messrs. The Tndo- 
Burma Petroleum Co.. 
Ltd. 

Natural petroleum 
(including natural 
gas). 

P. L. 

(Renewal). 

2,647-2 

12th March 
1935. 

Do. 

Do. 

(220) Do. 

Do. 



P. L. 

(Renewal). 

5,440 0 

14th August 
1035. 

Do. 

Southern 
Shan Stales. 

(230) Mr. Saw Lein Leo 

Woli'rain, lead 
antimony. 

and 

P. L. 

1,2800 

20th March 
1935. 

Do. 

Do. 

Do. 

(231) Do. 

(232) Mr. A. Gasper . 

AH minerals 
tin. 

Do. 

except 

P. L. 

P. L. 

1,280 0 

9600 

21st March 
1935. 

2nd March 
1935. 

Do. 

Do. 

Do. 

(233) Mr. S. J5. Ma?ot 

\ 

Do. 



P. L. 

1,2800 

10th January 
1935. 

Do. 

Do. 

(231) Mr. Clmy Ah Hoc 

Do. 



P. L. 

3200 

29 th August 
1035. 

Do. 

Do. 

(235) Mr. L. Ynno Kyat 
Chiu. 

Do. 



P. L. 

8000 

22nd June 
1935. 

Do. 

Do. 

(236) Do. 

Do. 



P. L. 

1,280*0 

20th July 1935, 

Do. 

Do. 

(237) Mr. L. All Toil . 

Do. 



P. L. 

(Renewal). 

0400 

11th August 
1935. 

Do. 

Tftvov . 

(238) Mr. C. T. S. 
Hansom. 

Wolfram 



! P. L. 

3520 

17 tli Decem- 
ber 1934. 

Do. 

Do. 

(239) Messrs. Ku Pols 
Brothers. 

Do. 



P. L. 

04*0 

4th Jununry 
1935. 

Do. « 

Do. 

(240) Do. 

Do. 



P. I». 

1920 

10th January 
1935. 

Do. 

Do. 

(241) Mr. W. Kin Ling 

Do. 



P. L. 

3908 

18tli Jamuuy 
1935. 

Do. 

Do, 

(242) Mr. Ku Kyaung 
Nga. 

Do. 



P. L. 

640-0 

22nd January 
1985. 

Do. 

Do. 

(248) Mr. R. 0. N. 
Twite. 

Do. . 



P. L. 

14-7 

31st January 
1935. 

Do. 

Do, 

(244) Do. 

Do. . 



P. L. 

70-4 

Do. 

Do. 

Do. 

(246) Dr, Eu Tha Zwan 

Do. . 



P. L. 

428*8 

1st February 
1035. 

Do. 

Do. 

(240) U Aye Pe 

Do. . 



V. L. 

. 211*2 

2nd February 
1985. 

Do. 

Do. 

(247) Mr. Chan Kee . 

Do. . 



P. L. 

57*8 

3th February 
1035. 

Do. 

Do. 

(248) Messrs. Ku Pohi 
Brothers, 

Do. . 



P. L. 

192*0 

llth February 
1935. 

Do. 

Do. 

(249) Mr. Yoo Toe Bwa 

Do. . 



P. L. 

; 

153*0 

Do. . 

Do. 

Do. 

(260) Mr. Phuman 

Singh. 

Do. . 



P. L. 

389*2 

20th February 
1935 

T Do’. 


P. Littnze. 
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DMiict. 

Drsntcc. 

Mineral. 

Nature 

of 

grant. 

Area 

In 

acres. 

Date of 
commence- 
ment. 

Term. 

Tavoy 

(261) Mr. K. P. N. 

Wolfram 

V. L. 

57*6 

6th March 
1086. 

1 ycai. 

Do. 

(262) Messrs. Kn 1'ola 
Brothers. 

Do. . . * 

P. L. 

826*4 

16th March 
1036. 

Do. 

Do. 

(268) Mr. 

Khnn, 

1)0, . 

P. L. 

19H*4 

8rd April 1935. 

Do. 

Do. 

(264) Haw Maung Po . 

Do. . 

P.L. 

26-6 

18th April 1986. 

Do. 

Do. 

(266) Dr. Tin Thu Sfiwan 

1)0. . 

P. It. 

147*2 

24th April 

1086. 

Do. 

Do. 

(26(1) Messrs Ku Pula 
Brothel* 

J)o. . 

J\ L. 

32(H) 

20th June 1936. 

Do. 

Do. 

(267) Mr. Phew Whir 
Main. 

Ik; 

V. It. 

67*0 

24 th June 

1035. 

Do. 

Do. 

( 268 ) Messrs. JSn IVil'i 
Brother*. 

1)0. . 

• 

P. It. 

192*0 

5th April 1936. 

Do. 

Do. 

(260) Mr. Kim Sw« , 

Tlu and nllled mine- 
rals. 

P. Sj. 

:i77*« 

1st July J036. 

Do. 

Do. 

(2(10) [) K>uing . 

Wolfram 

P. D. 

106*4 

24th July 1936. 

Do. 

Do. 

(201) Mr. Urn Two K re 

Do. . 

P. 1,. 

276*2 

8 th August 
1036. 

Do. 

Do. 

(262) Mr. Yoe Kyi llan 

All minerals except 
oil. 

P. D. 

644 0 

24th August 
1086. 

Do. 

Do. 

Do. 

(208) Mr. PhmiMin 

Hlngli. 

(264) V 8 Ime Myon . 

Do. 

Wolfram 

m 


Do. 

13th Septem- 
ber 1935. 

IK). 

Do. 

Do. 

(206) (T Hit H la lug . 

All minerals except 
oil. 

Bjlfa 

wtjfe 

7th October 
1086. 

Do. 

Do. 

(200) Mr. Phuman 

Singh. 

Do. 



8th October 
1035. 

Do. 

Do, 

(207) Mr. Kn Kynung 
Nga. 

Do. 

Hr 

H 

10th October 
1086. 

Do. 

Do. . 1 

(268) Daw Thin Mvaing 

Do. 

p. It. 

6062 

25th October 
1085. 

Do. 

Do. 

(269) Mr. Yoe Kyi Han 

Do. 

V. It. 

400*2 

Do. 

Do. 

Do. . 

(270) U Maung Maung 
Latt. 

Do. 

P.L. 

640*0 

4th November 
1035. 

Do. 

Do, 

(271) Mr. Yne Toe Bwa 

Do. 

P.L. 

882*0 

7th November 

im 

Do. 

Do. 

(372) Mr. Llm Toe Yin 

Do. 

P. L. 

060*0 

16$ Novem- 
ber 1066. 

tee. 

Do. 

(278) Mr.K.P.N. Twite 

Do. 

r. T.. 

666*8 

28th Novem- 
ber 1 60S. 

Do. 

Do. 

(274) Mr. V, A. K. 
Sutherland 

Do, 

V. t. 

147*2 

4th December 

1085. 

Do- 


P. l.mPrMpattog Liewc, 
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District. 

Grantee. 

Mineral, 

Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
commence* 
ment. 

Term. 

Tftvoy . 

(27 5) Mr. Nhasada 

Khan. 

Wolfram 

P. Ji. 

1,280-0 

21st Decern* 
her 1986. 

1 year. 

Do. . 

<27«) UBatoy. 

Do. 

P. L. 

3200 

llth Nov em- 
ber 1986. 

Do. 

Do. . 

(277) Saw Mating J’o . 

Do. 

P. Ji. 

832-8 

16th Novem- 
ber 1936. 

Do. 

Do. . 

(278) Mr. Tan Po Thin 

Do. 

1*. L. 

320-0 

18th Novem- 
ber 1935. 

Do. 

Do. . 

(279) Do. 

Do. 

l\ L. 

704-0 

30th Novem- 
ber 1985. 

Do. 

Do. . 

(280) Do. 



J\ h. 

198-4 

4th December 
1936. 

Do. 

Do. . 

(281) Mr It. I!, .v. 
Twite. 

All minerals except 
oil. 

P. T.. 

3200 

80tli October 
1935. 

Do. 

Do. . 

(282) Mr. Quail Ghent" 
Gnnn. 

Tin, wolfram it rid 
allied mincrulB. 

M. L. 

230-8 

16th August. 
1035. 

30 years. 

Do. . 

(288) Mr. 0. Son Don . 

Tin autl allied 
minerals. 

M.L 

147-2 

1st December 
1035. 

Do. 

Do. . 

(284) Mr. Quali JTmi 
Dhornig. 

Tin, wolfram and 
allied mineral*. 

AIL. 

320-0 

J5th October 
1036. 

Do. 

Do. . 

(285) U Mini Nyun 

Tinand wolfram 

M. li. 

'•160 

1st December 
1035. 

Do. 

Do. . 

(2*0) Do. 

Do. 

M. /, 

198-4 

Do. 

Do. 

Do. . 

(287) Mr. Quali Uun 
Chcong 

Tin, wolfram and 
allied mfnerub. 

M h. 

26S-8 

1st November 
1085. 

Do. 

Do. . 

(288) Do. 

Do. 

M. 1 

1. 674-1 

M February 
1030. 

Do. 

Do. . 

(280) Messrs. The 

Tavoy Tin Dredging 
tkiriioraHou, Ltd. 

All mineral* cverpt, 
petroleum and 

precious slonc*. 

M. 1.. 

24') 0 

3rd February 
1035 

15 years. 

Do. . 

(21)0) Mr. 10 u Kvimng 
Nga. 

All mineral* except 
oil. 1 

P. L. 

(Renewal). 

1 S!MW> 

7lh September 
1035. 

1 year. 

Do. . 

(201) II Maun" Mining 
Utt. 

Do. 

P. D. 

( Renewal). 

1,152-0 

3rd Sc ptcuiber 
1930. 

D,». 

Do. . 

(202) Mr. Rn Kynung 

Do. 

P. L. 

(Renewal). 

1,280 0 

13lh October 
1035. 

Do. 

Do. . 

(293) Mr. Shusmia Klian 

Do. 

P. L. 

(Renewal). 

640-0 

21st Decem- 
ber 1935. 

Do. 

Do. . 

(294) Mr. iSu Kyauug 
Nga. a . 

Do. 

P. Ji. 

(Renewal), 

1,280-0 

Gili Sepitm- 
!«*’' 1035. 

Do. 

1)0. . 

m> Hr.eff.K&u- 

so®. 

Do. 

P. Ti. 

(Renewal). 

640-0 

30th Novem- 
ber 1935. 

Do, 

Do. . 

(299) The Mintba Tin 
Mine Syndicate 

Do. 

P. L. 

(Renewal). 

640-0 

1st March 
1985. 

Do. 

Do. . 

(297)Jtfr. Teh Lu Pc . 

Do. 

P. L, # . 
(Renewal). 

480-0 ! 

27th February 
1985. 

Do. 


S. L.-Proiptdint Hum. M. L.» Mining Inn, 
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District. 



Nature 
o 1 

grant. 

Area 

in 

acres. 

Date of 
commence- 
ment. 

Term. 

Y Anythin . 

(342) Mr. Hyet] Ebrahim 

All minerals except 
mineral oil. 

P. L. 


040 0 

18th February 
1535. 

1 year. 

Do. 

(043) Mr. W. Lf. Heard 
WIiJUj. 

All minerals except 
tin. 

P. 1. 

• 

1,280*0 

14th Fobruary 
1035. 

Do. 

Do. 

(344) Mr. b. K. Ng aw 

Do. 

P. L. 


1,280*0 

2nd May 1935. 

1)0. 

J)0. 

(345) Do. 

All minerals except 
tin ami oil. 

P. L, 


040*0 

Do. 

1)0. 

Do. 

(34G^Nr. W. Jl. Heard 

All mineral* except 
oil. 

P. L. 


1,344*0 

10th January 
1085. 

Do. 

Do. 

(34?) Mr. D. Snmlrtcn 

Do. • 

P. L. 


1,2800 

8th January 
1035. 

Do. 

Do 

(3(H) Do. 

Do. , 

Y. b. 


6400 

15th January 
1035. 

Do. 

Do, 

(.'HU) Do. 

Do. 

1*. b. 


1,280*0 

14th Feb- 

ruary 1035. 

Do. 

Do 

(Sfto) (■. Muuuk Uyet 

Do. 

V. b. 


627*2 

13th August 
1035. 

Do. 

Do 

(351) Mr. W. H. H«ar<l 
White. 

Do, . 

P, b. 


040*0 

31st Mny 1035. 

Do. 

Do. 

(3.»2) Mr. D. ttnnddcii 

Do. 

1'. b. 


0(0-0 

10th April 

1035. 

Dr*. 

Do 

(J.Vl) Mr. i>. UIiohIi 

Do. . 

V b. 


1,280*0 

3rd July 1035. 

Do. 

Do. 

(354) Do. 

Do. 

P. 1.. 


1,030-8 

10th Septem- 
ber 1035. 

Do. 

Do. 

(335) Mr. b. Y. Chant 
Chin. 

Du. 

I'. b. 


1,830*4 

17th Septem- 
ber 1085. 

Do. 

Do. 

(351.) Mr. lb Dhoxh . 

Do. • 

V. b. 


1,510*4 

18th October 
1035. 

Do. 

Do. 

(337) Mr. D. iSuadden 

Do. . * 

P. b. 


320 n 

12th Novem- 
ber 1035. 

Do. 

Do. 

( 3 ;. 3 j Mr. S. Ebuhim . 

Do. . 

P. b. 


1.2800 

1st Augus(> 
1035. 

Do. 

Do. 

(3&n) Mr. S. 1). ihiuerji 

Do. 

P. L. 


1,280*0 

Utli June 1035, 

Do. 

Do. 

(30o) IJ. Maung fly«c . 

Do. 

I\ b. 


610*0 

29tli June 

1035. 

Do. 

Do. 

(oOl) Mr. Saw bein Lee 

4 Do. 

1*. u 


480*0 

10th August 
1035. 

L>0. 

Do. 

(302) Mr. if. K. H. 
Abdulla. 

All minerals except 
oil and tiu. 

P. L. 


1,606*0 

30th Novem- 
ber 1085. 

Do. 

Do. 

mi) Mr. Ilajee Abdul 
Malik. 

Do. 

P. b. 


320*0 

13& Novem- 
ber 1935. 

Do. 

1 *u. 

(301) Mr. b. k. Ngau 

\\ oliram 

P. b. 

* 

281*8 

13th Decem- 
ber 1035. 

Do. 

1 •«. 

(305) Dr. 

Do. 

i 

1*. L. 


838*4 

! 

17th May 

1935. 

D». 


P. Prospecting Hct'W* 
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Nature 

Area 

Date of 


District. 

Grantee. 

Mineral. 

of 

in 

commence- 

Term. 




grant. 

aertt. 

meat. 


Balaghat 

(306) Bai Balia Our Seth 

Manganese -ore 

M. L. 

363 

15th February 

80 years. 


(lowardhaudaa of 

Tumsar. 




1035. 


Do. 

(367) Do. 

Do. 

M. f* . . 

50 

21at January 
1985. 

Do. 

Do. 

(366) Messrs. IS. I 1 . 

Do. ♦ 

M. L. 

20 

2nd August 

5 years. 


Dyramji and Com* 
pany, Nagpur. 




1034. 

Du 

(360) Mr. A milt lul l\ 
Trivcdi, Balaghat. 

Do. 

M. 1.. 

46 

7th February 
1035, 

Do. 

Do. 

(370) Ka) Bahadur Seth 

Do. 

M.J.. 

426 

1st April 1035. 

30 years. 


GowardhnmW of 

Tun war. 






Do. 

(371) Messrs. B. P. 

Do. 

Ml, 

67 

17th April 

5 years. 


Byramji and Com- 
pany, Nagpur. 




1935, 

Do. 

(872) JluMiahadur Mcth 

D<». 

M. 1.. 

33 

29th April 

30 years. 


OoMimlhaiula* of 

Tuuiwr. 




1935. 


Do. 

(373) Do 

Do, 

M. 1.. 

71 

13th May 

Do. 





1935. 


Do. 

(371) Do. 

Do. 

M. L. 

50 

28th April 

Do. 





1035. 


Do. 

(375) Do. 

Du. 

M. 1, 

88 

1st May 1935. 

Do. 

Do. 

(376) Do. 

Do. 

M. J.. 

60 

Do. 

10 years. 

Do. 

(377) Du 

Du. 

M. 1.. 

15 

Do. 

Do. 

Du. 

(3751) Mr. Amvltlal l\ 
TrlvedJ. Hnhighnf, 

Du 

M. I, 

44 

1st October 

30 years. 





1035. 

Do. 

(376) Do. 

Du. 

M. I, 

21 

10th June 

5 years. 






1935. 

Do. 

(380) Kui Bahadur Sri It 

Do. 

M. L 

64 

18th October 

30 years. 


(lovnrdhjuidfls of 

TuniNir. 




1935. 


Do. 

(381) Do. 

Du. 

M. 1. 

263 

29th October 

Do. 





1035. 


Do. 

(382) Messrx. D. P. 

Do. 

M. L. 

134 

24th April 

21 years, 


Byramji and Com- 
pany, Nagpur. 




1935. 


Do. 

(383) Mr. M. B. Marfa- 

Do 

P. J, 


26th May 

1 year. 


tla, Bala glial. 




1935. 

Do. 

(384) Messrs. Okt* Bro- 

Do. 

P.L. 

150 

#h July 1985. 

Do. 


thers of Nagpur. 





Do. 

(385) Ha) Bahadur Seth 

Do. 

P. L. 

6 

Do. 

Do. 


GowaxdhandiH of 

Tmiisar. 






Do. 

(386) Do. 

Do. 

P. L. 

81 

18th July 

Du. 





1035. 


Do, 

(387) Mr. Shamji Na- 
rauji of Eamtck • 

Dr*. 

V. 1, 

37 

8th August 
1935. 

Do. . 


P. l.»Fr<wrp«*w«f Lwntc.. M. L,* Mining Ltnu, 
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Nature 

Area 

Date of 


District. 

Grantee. 

Mineral. 


of 

grant. 

In 

aores. 

commence- 

ment. 

Term. 

Bctul . 

{\IH 8) Mr, Kamudhar 

Coal 



P.L. 

215 

18th January 

1 year. 

KmmiJvm Goenka of 
Nagpur. 






1035. 



Do. 

(389) Do. 

Do. 



P. L. 

185 

30th Novem- 
ber 1936. 

J)o. 

lihandnru 

(390) The Alllaiuv 

China clay 



Q. L. 

15) 

5th April 1035, 

10 years. 

tjerals Company, Li- 
mited, If ampler. 









Biluapur 

(.'161) Mr. Asuraiu, 

Manor of Magarpara, 

Clay 



Q. L. 

1 

25th April 

1035. 

6 years. 

Do. 

BUaspur. 

(302) Mr. Fnklrchand 

Limestone 



(4. L. 

4 

24 th July 

Do. 

Ghat of Uondpara, 
IMlttBpur, 






1935. 



Do. 

(393) Mr. Tulalram, son 

1 !lay 



g. L. 

i 

15th January 

10 years. 

of DoiuaJI, Mabur of 
Magutp.ira, Dliaapur. 






1035. 



I>0. . 

(304) Mr Julram Valjl 
of Ktdgarh. 

Limestone 



1*. L. 

21 

13th July 

1035. 

1 year. 

Do. 

(396) The Ageut, Btli* 

Clay 



q.l. 

3 

10th Nuvorri' 

5 years. 

gal Nagpur Hallway 
Company. Limited. 





her 1035. 




Chanda 

(396) Mr. M. D'Costa, 

Coal 



P.L. 

347 

30th Novcin- 

1 year. 

Nagpur. 






ber 1934. 


Do. 

(307) Do. 

1.0. . 



P. L. 

121 

Do. 

Do. 

i >u. . 

(308) Kni Bahadur 

I*>. 



1». L. 

433 

28th January 

Do. 


Mathura Prasad, 

Managing Director. 
Jatnul Majrl Coal 
Company, Chhlud- 
wara. 

(390) Messrs. A. H. 






j 1035. 


Do. , 

Do. 



1». L. 

70 

0th Novem- 

Do. 


Vasudeo Eao and 
Brothers o! Nagpur. 






ber 1935. 


Do. • 

(400) Sir M. B. Datla- 

Do. 



Supplemen- 

00 

10th Decem- 

10 years. 


t.hoy. K.C.I.K., K.C. 
8.1. of Nagpur. 




tary M. L. 


ber 1035. 


ChldutDvnru , 

(401) The AmaJgama- 
led Coal Fields, Ltd., 

Do. 



Supplemen- 

3 

2nd October 

14 years. 


l! 



tary M. L. 


1036. 



Parasia. 







Do. 

(402) Do. 

1)0. 



Supplemen- 

2 

13th Novem- 

Do. 





tary M. L. 


ber 1935. 


Do. 

(403) Seth Bansldhar 

Do. 



M. L. 

207 

19th Novem- 

80 years. 


A&nmiwas fbenka of 
Nagpur. TP* 






ber 1035. 

Do. • 

(404) Do. 

Do. '■* 



P.L. 

60 

20th January 
1035. 

1 year. 

Do. , 

(405) Mr. Hyed Jamal of 

Do. . 



P.L. 

203 

Do. 

Do. 


Jamal. 








tK). 

(400) Col. A. W. Darby, 
O.B.E., of Chhind- 

Do. 

' 


P.L, 

238 

27th February 
1035. 

Do. 


vara. 









P. L,-PrMjrccfwig lutsa*. 


If. h.<~ Mining Lsom. 


Q. Loots. 
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Nature 

Area 

Dale of 


Mineral. 

of 

In 

commence- 

Term. 


grant. 

acres. 

ment. 


ChliJudwiira * (407) Mr. Syed jAmal of Coal 
Jamal. 


(408) The llirdagarh Do. 
Collieries. Limited, 

Ghorawnrl. 

(400) Do. . Do. 

(410) Do. . Do. 

(411) Mr. Peshora&ingh Do. 

smi. 

(412) Newton ChikhJt Do. 
Collieries, Limited. 

(413) Mr. M. D'Costa of Manganese 
Nagpur. 

(414) Do. Do. 

(415) Mr. 8. lUngiah Do. 

Naidu of Nagpur. 

(410) Hajl Syed Zahlr- Coal 
ud-dln of Chhlnd- 
warn. 

(417) The Central Pro- Do. 
vIdccb Contracting 
and Mining Syndicate 
of Nagpur. 


Do. . (418) Do. . Do. 

Do. . (410) Mr. Peshnraslngh Do. 

Sial. 

Do. . (420) Pandit Shank trial Do. 
of Jamal. 

Do. . (421) Messrs. Dhanji Do. 

Deojl and Sons of 
Junnordeu. 

Do. . (422) Mr. Prslioraslngh Do. 

Slal. 

Do. . (423) Messrs. N. II. Do. 

Ojna and Company. 

Do. (424) Do. . Do. 

Do. . (425) Megan. Mangal- Do. 

slngh Ishwarsingh 
llanspal of Hirda- 

Drug . . (426) h kr. Kallka Pra- Do. 

sad Choube. 

Hoslmngabad (427) Messrs. Buda Clay 
Lad ha and Sons, 

Jubbulpore . (428) Pandit Chakorllal Bauxite . 

1 Pathak of KatnL 

Do. . (420^Mr j M. C. Macodo Limestone 


P. l.mProtptclinflimp' 


P.L. ' . 

P. T.. 


If . 1.— Mining Lea*. 


260 10th March 
1036. 


003 2 1st March 

1035. 

345 2nd March 

1935. 

80 15th April 

1085. 


62 26th June 

1036. 

144 3rd July 1035. 


524 31st July 
1085. 


146 3rd August 
1086. 


150 16th August 
1035. 


59 Oth October 
1036. 


303 lttth Decem- 
ber 1035. 


862 21st Decem- 
ber 1035. 


.2 27th January 

11 ^ 12th Jiil 3 
1035. 

14 30th May 1036. 


12 Uth Apr! 
1036. 


Q. I .^Quarry Um 
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j 

Nature 

I Aren 

Date of 

Term. 

District. 


Dr:m let'. 

Mineral. 

. . . 

of 

grant. 

I in 

acre*. 

commence- 

merit. 

Jiibhulpor* 


(430) Messra, (fliatnk 

LlllUatwilC 


- 

30th April 

10 years. 


llmil ten olf Kntni. 




198;>. 


hu. 


(431) Mr. Snrju I'nwfld 

Do 


21 

27tJi August 

1 year. 



Dour of Kntni. 




108;>. 


Ml. 


(4;i2) Mr JiiKmohuii- 

CIji> 

(). L. 

1 

10th August 

10 ymrv. 



nln'ffh, Contractor of 




]93f). 


1 Ml. 


Jubbuljiort. 

(43H) Mr. <». H. Took 

JillllChtftlll 

(). T.. 

4 

3rd January 
1085. 

Do. 

y 

D«. 


(434) J aki»hi JUimo S> u- 

Do. 

0. i.. 

;t 

2nd August 

Do. 



Mu to of Kntni. 




1935. 


Do. 


(485) Mr. Rirnirktundra 
(four, Kntni. 

Du 

Q. L. 

3 

31th October 

Do. 






J935. 


Du. 


(43ift) Both f.nxmtuuliiK 

Do. 

Q. 1. 

s 

12tb Septein* 

Do. 



of Kntni 




tier 1935. 


1K>. 


(4a7) Mr. T. C. Itajim 

in. 

Q l 

;} 

10th Septein- 

Do. 



<V Co , Kntni. 

• 



her 1935. 


Do 


( 4 RN) Mr. D. II. Cook . 

l>» 

D. 1.. 

»• 

271 li Srptem- 

Do. 






her 1035. 


n»». 


(4331) Mr. Snkhdio 

Du 

Q. L 

3 

KHh April 

Do. 



Pronad, Kntni. 




1935. 


Do. 


(440) Mcmirn. Hum .1 

Cl.u 

If. »• 

SO 

0 th April 1035. 

1 year. 



Co., JtiMiuljtfirn. 





i>»» 


(441) 'lhc Central Fro- j 

J.llllCStnnc . . j 

t*. 1,. 

507 

8th October 

Do. 



tlncw Cement Com- 
pany, Ltd., Julibul- 
pore. 

i | 

j 



1935. 

’ 


Do. 


(442) Vnmllt Clink oil In 1 

SiM|»ntiiiie . . j 

1*. 1.. 

73 1 

23rd March 

1 yenr. 



Fat link of Mimvnra. 




1935. 

Du, 


(443) Seth Cangadlun- 

1 ireelny , i hniK. red 

r.. . 

70 

2nd June 1935. 

Do. 



K&imwhwHrdMw of 

and yellow o»hrr 






K.tlnl 

and iron oxide 





Dm. 


(414) Mr. KanjecDhitii- 

Cla\ 

I*. 1,. 

11 

20th Novem- 

Do. 



Joe of Kftt.nl. 




ber 1935. 


Dm. 


(445) Mr, SuoliUsiiitth 

Son pc tom- 

I\ li. 

S 

25th February 

Do. 



of fnbbulpore. 




J 935. 


T»t). 


(445) Do. 

Do. 

I*. ].. 

4 

Do. 

Do. 

Do. 


(447) Mr. fl s H, of 

Kntni. ", 

I. line'll one 

Q. i.. 

• r * 

17th Septem- 
ber 1935. 

10 year*. 

Nagpur 


(448) Mr. Shftiojl Ka- 
ron) 1 of Karatok. 

Man&ant*<-r>r(‘ 

P. r. 

79 

10th January 
1085. 

1 year. 

Do. 


(440) Mr. jOanpAtmo 
LaxmanraP’of Nog- 

Do. 

. 

v | • 

3H 

30th March 
1085. 

Do. 



pur. 

. ’ 




Do. 


(450) Mr. Mnroti Tatajl 
Gadghate of Nngpur 

Clay 

t ,r 

P. l.. 

° 

15th July 1935; 

Do. 

Do. 

• 

(451) Mr. Shunjt Na- 
rauji of ftamtek. 

Mtmgan<#M>w 

P. i.. . 1 

| , 

102 

12th Septem- 
tnsr 1035, 

Do. 

Do. 


(450) Do. . : 

< 

Do. v 

!?.l. .j 

14 

Do. 

Do, 


I*. V-frotftthnf Ham. 9 . L ,-gmtt lam, 


Past 3,] 
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1 

mm 

1 


H 


■ofl 






; : ' mm 



■ 


Nagpur 

(453) Mr. Laxinan 

Manganese . . ; 

P. L. 

270 

23rd Septein- 

1 year. 


Damodar Lelo of 




her 1685. 

1)0. 

Nagpur. 

(454) Mr. Shamjl Na- 

Do. 

P. L. 

111 

2ind Novcm- 

Do. 


ranji of Jtamfcek. 




her 1085. 


Do. 

(455) Wftdgoo Mlstry 
of Kamptee. 

Olay 

q. l: 

3 

1st March 

1035. 

5 years. 

Do. 

(450) The Central Pot- 

Pottery clay . 

Q. L. 

5 

26th May 1635. 

10 years. 


torles, Limited, Nag- 




Do. 

(467) The Coni ml Pro- 

Mrtiiuauese-urc 

M. I,. 

no 

26th April 

5 years. 


vincas Contracting 
and Mining Syndt* 




1038. 



cate. 






Do. 

(458) Seth MagliraJ 
Colcha oJf Nagpur. 

Limestone 

Q. I- 

0 

7t.h October 

Do. 




1635. 


Do. 

(45‘J) The Central Pro- 

Manganese-ore 

M. L 

03 

1st July 1635. 

Do. 


vinoes Contracting 
and Mining Syndicate, 







Nagpur. 






Raipur 

(400) Mr. Tslwurdus, 

Clay 

P. L. 

13 

1st January 

1 year. 


Raipur. 




1035. 


Do. 

(401) Mr. lUkhiram, 

Flooring stones 

Q.L. 

6 

6th March 

5 years. 


contractor, Raipur. 


1035. 

Do. 

(402) Mr. Wallammai. 

Clay 

Q. L. 

10 

21st Deccm- 

Do. 


Contractor, Raipur. 


her 1031. 


Do. 

(103) Messrs. S. C. Rose 

Do. 

Q b. 

10 

Hist January 

10 years. 


and Company. Rai- 
pur. 




1035. 


Do. 

(104) Mr. Oanesh Pra- 

Unilding atoms 

Q. L. 

3 

2nd April 1636. 

Do. 


sad Agarwal, Contrac- 
tor, Raipur. 






Do. 

(405) Sheikh K Assam. 

Flooring stones 

O L. 

11 

30tli August 

Do. 


Contractor, Nagpur. 




1035. 


Do. 

(406) Mr. Datnji Shroji, 

Do. 

Q L. 

20 

J6th Septem- 

Do. 


Contractor, Raipur. 




her 1035. 


Yeolmal 

(467) Mr. Sheikh 

Limestone 

P. L. 

76 

18th August 

1 year. 


Kassam, Nagpur. 




1635. 

Do. 

(466) Mr. tianpatrao 

Do. 

I*. L. 

m 

17th January 

Do. 


Laxmanrao, Nagpur. 




1035. 


Do. 

(460) Mr. T. Z. Thft- 

Do. 

V. Ti. 

i 14 

13th February 

Do. 


kare, Ilaipur. 




1636. 


Do. 

(470) Mr.F. X.Rebello, 

Do. 

P. Ti. 


6th March 

Do. 


Nagpur. 




1085. 


Do. 

(471) Mr. Ganpatrao 

Do. 

Q.L. ’ . 

14 

13th February 

10 years. 


Laxmanrao, Nagpur. 



1035. 

Do. 

(472) Mr. Jf. D’Coata, 

DO. 

Q. L. 

n v ‘ 

1 HL February 

Do. 


Nagpur. 


k * 


1985. 


Do. 

(473) Do. 

Do. . . . 

,%L. 

0 

16th July 

Do. 


(474) Do. 

s>-' 


1985. 


Do. 

Do. . 

Q.L. 

3 

Do. 

Do. 

* Do. . 

(475) Mr.F.X.Hchello, 

do. ; . 

Q. L. 


6th April 1686, 

Do. 

A 

Nagpur. 


X 




J - — - - ■ 

'l *'> 




P. L .-PmpicHfy lAfito m. If, 1.** Alining Uate, Q, It.** Quarry Um r 
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Nature 
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grant. 
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In 

acres. 

Date of 
commence- 
ment. 
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♦ 

Anantapur 

(470) Mi. 8. S. Guzdar 

Barites . 

P.D. .J 


309 

14-40 

•v, 

list Scptem- 
J ber 1035. 

1 year. 

Do. 

(177) Do. 

Do. . . . 

V. L. 

27-41 

15th March 
1035. 

Do. 

Do. 

(178) Mr.T.Daminlha- 
tiijdI Ilf ddl. 

Do. . 

M, L. 

08-22 

21st Septem- 
ber 1035. 

30 yean. 

Do. 

(170) The Indian Mint* 
Development Syndl- 
caf t\ Limited, London. 

Gobi 

p.,„ .. 


1,293-70 

0,208-70 

y28th Novent- 
J her 1985. 

1 year. 

Do. 

(480) Mr. Vishnu 

Nlnikar, 

Barytes . 

P. L. 

7-70 

28th May 

1935. 

Do. 

Do. 

(481) Mr. T. Vonkatiah 

Steatite- . 

P.L. 

7-70 

4th June 1935. 

Do. 

Do. 

(482) Mr. Bahadur 
It. P. 8f*«ha Keddf. 

& 

» 

P.L. 


388-80 

253-88 

lint Septem- 
J her 1986. 

Do. 

JJt llury 

(48:)) Khan Hnhlb K. 
Abdul 11 ye Sfthib. 

Manganese 

r. L. 

227-00 

17th June 

1985. 

Do. 

Do. 

(484) Mr. J. Dawirathn- 
rami llidd). 

H«1 oxide and red 
ochre. 

P.L. 

85-00 

16th July 1 935. 

Do. 

C'udd apah 

(485) Mr. 8. 8. Guzdar 

Asbestos . 

P.L. 

45-25 

25th March 
1986. 

Do. 

Do 

(48fl) Mr. K. Bato- 
krifibim Nnyudu. 

Aluminium silicate . 

P.L. 

14-00 

25th January 1 
1936. | 

Do. 

Do. 

(487) Mr. V. Mann- 
vnlum. 

Ashi-etos 

P. L. 

12007 

24th June 

1935. 

Do. 

Do. 

(488) Mr. Naraynimdaa 
Uirhlhurdas. 

Lead, copper, silver 
and zinc. 

P. L. 

236-00 

23rd October 
- 1936. 

Do. 

Do. 

(480) Do. 

| 

Asbestos 

P. 1«. 

514-76 

Do. 

Do. 

Do. 

1 

(400) Mr. Mayana 

Hussain Khan. 

Do. . 

P.L. 

8-64 

1 

30th May 1936. 

Do. 

Do. 

(401) Mr. A. Krlsli- 
nanpa. 

Do. . . 

P. L. 

20-80 

6th Juue 1936. 

Do. 

Do. 

(402) Mr. S. S. Guxdar 

Barytes . 

M. L. 

30-15 

1st July 1936. 

20 years. 

Do. 

(4&a) Do. 

Do. . 

P.L. 

8-73 

11th Novem- 
ber 1934. 

1 year. 

Do. 

(404) Do, 

Do. . 

P.L. 

0-20 

15th Decem- 
ber 1934. 

Do. 

Do. 

(4<Jf.) Mr. C. C. Obayya 
Chettf, 

Do. , - . 

P. L. 

89-57 

26tb June 

1935. 

Do. 

Do. 

(496) Mr. Narayanadas 
Glridhurdas. 

Silver, iea^oopper, 
zinc and antimony. 

P. L. 

102-10 

1 

Do. 

Do. 


Barytes . . v 

Pi L. 

12-22 

20th June 
1985. 

Do. * 


P. L.-Pmptc&ig Ltemie. 


M. l.-Xlt&yU* m. 
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H 

Mineral. 
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of 

grant. 
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in 

acres. 

Date of 
commence- 
ment. 

Term. 

Cuddapah 

(««»• o. 0. • byy» 
unetti. 

Barytes . . 

P. L. 

• 

88*60 

29th August 
1986. 

1 year. 

Do. 

(490) Do. 

Do. . 

M. L. 


41*00 

1st July 1986. 

80 years. 

Do. 

(600) Hr. Paul Ignatius 

Do. . 

P. L. 


6*00 

4th Decem- 
ber 1986. 

lyear. 

Do. 

(601) Hr. S. 8. Gurdor 

Do. . 

M. L. 


202*46 

1st Septem- 
ber 1985. 

26 years. 

Do. 

(502) Hr. Narayanadoa 
Girldhardas. 

Silver, lead, copper, 
zinc and antimony. 

P.L.* 


844-87 

1 

1 

§ 

lyear. 

Do. 

(503) Mr. 8. S. Quzdor 

Barytes . 

P. L. 


4*67 

16th August 
1086. 

Do. 

Do. 

(604) Do. 

ABbcstos 

M.L. 


54*30 

1st Septem- 
ber 1986. 

30 yean. 

Do. 

(606) Mr. C. C.^Ohayya 
Chetti. 

Barytes , 

P.L. 

’ 

36*40 

23rd August 
1985. 

lyear. 

Do. 

(606) Mr. S. S. Gftzdar 

Do. • • . 

P.L. 


80*61 

31st July 

1936. 

Do. 

Do. 

(607) Do. 

Do. . 

P. L. 


80*60 

2nd June 

1986. 

Do. 

Do. 

(608) Mr. C. C. Obayya 
Chettl. 

8teatito 

P. L. 


21*00 

27th June 

1986. 

Do. 

Do. 

(609) Mr. S. 8. Ouzdar 

Barytes . 

P. L. 


41*12 

10th July 

2086. 

Do. 

Do. 

(510) Mr. Paul Jgnl- 
tlus. 

Do. , 

P. L. 


2*96 

7th August 
1936. 

Do. 

Do. 

(611) Mr. B. 8. Guzdar 

Do. . 

P. L. 


84*60 

22nd July 

1086. 

Do. 

Guntur 

(612) Mr. P. Vccriah . 

Diamond 

P. L. 


50*00 

81st Decem- 
ber 1986. 

Do. 

Kurnool 

(618) The C. P. dement 
Company, Limited, 
Bombay. 

Limestone 

M.L. 


8,670*81 

17th January 
1986. 

80 years. 

Do. 

(614) Mr. B. P. Sosha 
Bead!. 

Barytes . 

m 


8*60 

14th January 
1985. 

1 year. 

Do. 

(516) Do. 

Do. . 

RIB 


66*80 

Do. . 

Do. 

Do. 

(616) Mr. B. F. Nari- 
man. 

Do. . 

P.L. 

• 

82*10 

30th January 
1986. 

Do. 

Do, 

(517) Mr. Manjl Bathar 

Do, . 

P. L. 

. 

47*20 

8rd May 1985. 

Do. 

Do. 

(618) Mr. 8. 8. Guzdar 

Do. . . . 

P.L. 

• 

8*50 

29th May 

1985. 

Do. 

Do. 

(619) Mr. Thandn 

VerikaUah. 

Do. . . 

P. L’ 


26*60 

29th July 1985, 

Do. 

' D&£* . 

«*■ '' 

*• 

.WhnJCBt 

Mandorle, 

Do. . , . 

M, L. 

• 

28*70 

t»4May 1935. 

6 years. 


tmmmmm m m i n i.ii i — — — — 

.< t. «mm«. m. i.-um^lmu. 


0 
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District. 


Kurnool 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

l)o. 

Nellore 

Do. 

Do. 

Do. 

l>o. 

Do. 

Do. 

Do. 


Grantee. 


(521) Mr. Manjl Barhar 

Barytes 

(522) Mr. B. P. Sesha 
Reddl. 

Steatite 

<528) Mr. Manjl Bachar 

Barytes 

(624) Do. 

Do. 

(525) Mr. NarayanatUs 
Glrldbardae. 

Do. * 

(620) Mr. B. P. Seeba 
' Beddl. 

Steatite 

(627) Mr. S. S. Gaidar 

Barytes 

(628) Do. T 

Do. 

(520) Mr. Narayanadas 
Glrldbardae. 

Silver, !e 

(530) Mr. 8. 8. Guxdar 

1 

I 

(531) Mr. 8. P. Ranga 
Rao. 

Asbestos 

(532) Mr. B. P. Sesha 
Reddl. 

Barytes 

(533) Mr. B. Venkata- 
swaml Chetti. 

Do. 

(534) Mr. Narayanadas 
Glrldhardas. 

Iron-ore 

ganose. 

(585) Mr. B. P. Sceha 
Heddl. 

Barytes 

(530) Mr. 8. V. Subba 
Reddl. 

Mica 

(537) Mr. K. Bala- 
krbhna Nayudn. 

Do. 

(538) G. Ohenobn Subba 
Beddl. 

Do. 

(530) Mr. K. Veuka 
Snbba Beddl. 

Do. 

(640) Mr* A. Ohengal 
Rao. 

Do. 

(641) M*. V. Venkata 
Sobbayya tfayudn. 

Do. 


P. V. Subba 
(M^lg^Dawatha- 


Mineral. 


China etay 
Mina . 


Nature 

of 

grant. 

Area 

in 

acres. 

Date of 
eommeneov 

ment. V 

Term.' 

qb 

300 

2nd February 
1036. 

1 year. 


12-30 

26th May 
1036. 

Do. 

P. } i. 

8-25 

2nd February 
1035. 

Do. 


0-56 

Do. 

rfo 

■ 

5000 

6th October 
1934. 

Do. 

M. L. 

2404 

20th June 

1935. 

10 yean. 

P. Is. 

180-00 

7th Septem- 
ber 1935. 

1 year. 

P. L. 

40-00 

Do, 

Do. 

P.L. 

21-00 

7fch December 
1934. 

Do. 

P. L. 

19-00 

31st August 
1935. 

Do. 

P.L. 

28-69 

9th July 1935. 

Do. 

P. L. 

80-00 

1st Septem- 
ber 1935; 

Do. 

P.L. 

14-50 

17th May 1935. 

Do. 

P.L. 

77 60 

lltb July 1935. 

Do. 

P. L. 

14-09 

25th August 
1935. 

Do. 

P. L. 

104*51 

20 th March 

1966. 

Do. 

P. L. 

31-00 

1st May 1935. 

Do. 

P.L. 

18-80 

14th May 1036. 

Da 

P. L. 

6-14 

19th Jane 

1035. 

Do. 

P.L. 

13-84 

Mtjkg' Angiut 

0o. 

P.L. 

84)5 

^.ssr 

0o. 

P.L. 

P.L. 

8714 

54*60 

H&ObWn* 

'* rP*> 

3 ‘ ’■ 

A'.' 




p. L.~Prot y w M mF litem . 
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District. 

Grantee. 

Mineral. 

pa 

S3 

Area 

la 

acres. 

Date of 
commence* 
mont. 

Term. 

Neflore 

<54« Mr- T. Sesha 
Eeddl. 

Mica . 

P.L. 

40-24 

4th Decem- 
ber 1886. 

1 year. 

Do. 

(646) Mr. P. Lateral 
Noras* Reddl. 

Kyanlte . 

M.L. • . 

4800 

17th January 
1886. 

30 years. 

Do. 

(646) Mr. 8. Z. Subbft 
RaraiReddi. 

Mica 

M. L. 

8*80 

26th Fchrosry 
1086. 

10 years. 

Do. 

(647) Mr. A. Chengal 
TUo. 

Do. . 

M. L. 

16-86 

8th May 1085. 

30 years. 

Salem 

(648) Mr. Narayanadas 
Olrldhardas. 

Gold and sliver 

1\ I.. 

08-86 

Dltli Decem- 
ber 1085. 

t year. 

Tlnnovelly . 

(640) Mr. Paul Rayar . 

Garnet sand . 

M. 1.. 

204 

14th Novem- 
ber 18H3. 

3 years. 

Trlehlnopoly . 

(660) M. Sayycd Ibra- 
him Sahib. v 

Phosphstio nodules 
ana gypsum. 

m. it. . j 

8,182-67 

1st July 1035. 

20 years. 


NORTH-WEST FRONTIER PROVINCE. 


Bannu . 

(661) Messrs. The Indo- 
Burma Petroleum 
Co., Ltd. 

Natural petroleum 
(Including natural 
gas). 

P.L. 

(Renewal). 

5,813-6 , 

3rd February 
1935. 

1 year. 

Do. . 

(662) Do. 

Do. 

P.L. 

(Renewal). 

8,040-0 

3rd August 
1935. 

Do. 

Do. . 

(663) Do. : 

Do. 

P.L. 

666-6 

.. 

Do. . 

Bannu and 
Dera Ismail 
Khan. 

(664) Messrs. The 

Burnish Oil Co., 
Ltd. 

Do. 

P.L. 

(Renewal). 

13,248-0 

2nd Septem- 
ber 1936. 

Do. 

Dora Ismail 
Khan. 

(5661 Messrs. The Indo* 
Burma Petroleum Cp., 
Ltd. 

Mineral oil . 

P.L. 

(Ronewal). 

2,005-2 

lOtll Septem- 
ber 1935. 

Do. 

Do. . 

(666) Messrs. The 

Attock Oil Co., Ltd. 

I)o. 

P.L. 

(Renewal). 

1600 

26th Novem- 
ber 1035. 

Do. 

Kohat . 

(667) Messrs. The Indo- 
Burma Petroleum 
Co., Ltd. 

Natural petroleum 

P. 1,. 

3,2400 

15 tli Decem- 
ber 1934. 

Da 

Do. . 

(688) Do. . ! 

Do. 

P.L. 

2,880-0 

Do. 

Do. 



PUNJAB. 




Attock . | 

(669) Messrs. The 

Burmah Oil Co., Ltd. 

Natural petroleum . 

P.L. 

1,680-8 

20th Septem- 
ber ms. 

1 year. 

1)0. 

(660) Do. 

Do, 

P, L. 

854-4 

Do. 

Do. 

Jhetlam . ! 

J 

(661) Lola labor Das 
Kapur. 

Coal . 

M. L. 

182-4 

22nd February 
1085. 

15 years. 

Do. 1 « ! 

(662) National Coal 
Company, Ghfttidand. 

Do. 

M.L. 

I 

1 

1.171-0 

26th Decem- 
ber 1934. 

20 years. 


I?, Limte* ti . L,*» Mining Lmh* 

* ' ' *• 1 0 2 
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PUNJAB — cornld. 


District. 

Grantee. 

Mica. 

Nature 
o f 

grant. 

Ana 

in 

acras. 

Date of 
commence' 
meat 

Term. 

Jlteluin 

(503) Bbal Har-ura Mai, 
Baudot. 

Coal . 

M.L. 

726 

10th Decem- 
ber 1086. 

16 yean. 

Do. 

(664) Lala CharanJIt 
' Lai Wahall. 

Do. 

P. I. 

1,000*0 

16th January 
1086. 

lyear. 

Do.' 

(666) Chakwal Brick 
Company, Chakwal. 

Do. 

P.L. 

1780 

22nd Feb- 
ruary 1086. 

Do. 

Dn. 

(666) l)o. 

Do. . 1 

P.L. 

68*6 

8th March 
1086. 

do/ 

Do. 

(667) Malik Dewa 

Hlngh and Sons, 
Abbottabad. 

Do. 

P.L. 

i 

006*0 

_ ! 

0th March 
1086. 

Do. 


P. Licente. M. h.** Mining faue. 


SUMMARY. 


Province. 

Prospecting 

Licensee. 

Mining 

Leases. 

Quarry 

Leases. 

Total for each 
Province. 

AJmer-Merwara 

16 

6 

e • 

20 

Assam 

6 

5 

e • 

11 

Bihar and Orissa ....... 

8 

14 

•• 

22 

Bombay 

3 

2 

- 

6 

Burma 

287 

20 

•• 

807 

Central Provinces 

66 

24 

81 

HO 

Madras 1 

62 

18 

•• 

76 

North-West. Frontier Province .... 

8 

*• 


8 

Punjab 

6 

8 

•• 

0 

Total of each kind and grand total 

460 

06 

01 

667 

Total for 1084 . 

m 

67 

40 

482 
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CLASSIFICATION OP LICENSES AND LEASES. 

Table SO . — Prospecting Licenses and Mining Leases granted in Ajmer* 
Mencara during the year 1935. 


District. 


. 1935. 


No. 


Area in 
acres. 


Mineral, 


Prospecting Licenses. 


Ajmer , 

• • • 

1 

2-74 

Mica and beryl. 

Do. 


1 

0*72 

Beryl and felspar. 

Do. • 

• • • 

4 

10*62 

Mica. 

Do. . 

■ . • 

1 

172 

Mica, felspar, quartz ami 
beryl-ore. 

Do. • 


1 

0*80 

Mica, felspar and china clay. 

Do. . 

... 

2 

2*61 

Felspar. 

Do. . 

. « • 

2 

108 

Mica, felspar and beryl ore. 

Beawar 

• a * 

1 

1*66 

Do. 

Do. . 

• • • 

2 

8*16 

Mica. 


Total . 

15 




Mining Leases. 


Ajmer .... 

a 

i2-ao 

Mica, felspar and beryl-oro. 

Kalera Bagla Estate 

1 

Whole estate 

Mica. 

Khawas Estate 

1 

Do. 

Miea and beryl-ore. 

S«ru Estate 

1 

Do. 

Do. 

Total . 

5 
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Table 51. — Prospecting Licenses and Mining Leases granted in Assam 


1085. 


District. 

No. J 

Area in 
acres. 

MineraL 


PnosrEOTiNa Lie buses. 


Lukliimpm.' . 

4 

6,523*5 

Petroleum, 

Sylhct .... 

o 

12,467*2 

Mineral oil. 

Toial . 

6 




Mining Leases. 


Sihsagar 

2 

1,034-4 

Limestone. 

Do. 

I 

1,684*3 

Goal. 

Do. 

1 

1,684*3 

Pi reclay. 

J)o. 

• 1 

1,034-3 

China clay. 

Total . 

5 




Table 52.— Prospecting Licenses and Mining Leases granted in Bihar 
and Orissa during the year 1935. 


1035. 


i Ustriijl . 

No. Are » in 

acres. 

Minoral. 


Prospecting Leases. 


ftiiuhbhum • 

Do. 

5,156*00 

34000 

Chromite. 

Manganese-ore. 

Total 

Mining Leases. 


Augui * , 

Ho/, aribagh . 

Yantai Pargaaas 
♦Singhbhuiu . 
no. 

1 504*20 

3 247*00 

8 19*00 

1 4*7840 

1 28948 

Red ochre. 

Mica. 

Coal. 

Manganese. 

Chromite. 

TOTAL 

14 
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Tabus &3. — Prospecting Licensee and Minins Leases granted in the 
Bombay Presidency during the year 1935. 


District. 


No. 


1936. 

Area in 
acres. 


Mineral. 


PnOSPJflOTlNO LICENSES. 

Ahmedabad . 1 9,600 . Mineral oil and natural gas, 

Kanara . I 203 Manganese-ore. 

Than a . . ] 167 Bauxite. 

Total 3 

Mining Leases. 

Broach and Vanch Mahals 2 , 44 | Manganese-ore. 


Table 54. — Prospecting Licenses and Mining Leases granted in Burma 

during the year 1936. 


1935. 


District. 

No. Mineral, 

acres. 


Pkostbcting Licenses. 


Akyab .... 

1 

1,280-0 

Natural petroleum. 

Amherst 

4 

4,211-2 

All minerals except oil. 

Do. ... 

2 

2,400-0 

Antimony. 

• 

Bhamo . . . , 

2 

691-2 

Gpld and platinum. 

Do 

1 

51*2 

Gold. 

Hensada . 

l 

633-6 

AH minerals other than mineral 
oil. 

poytx CJundwiu . 

2 

2,342-4 

Natural petroleum (including 
natural gas). 
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Tabu; 64. — Prospecting Licenses and Mining Leases granted in Burma 
during the year 1985 — contd. 


District. 


1930. 


No. 


Area in 
acres. 


Mineral. 


Pbosfbcjtinu Licenses — contd * 


Magwo . 

• 

• • 


72-9 

Natural petroleum (including 
natural gas). 

Meiktila 

• 

¥ • 

1 

985-0 

Antimony. 

Mergui . 

• 

• • 

28 

8,509-6 

Tin and allied minerals. 

Do. . 

m 


44 

15,872-0 

Tin. 

Do. . 

a 

• 

9 m 

21 

9,904-8 

Tin and wolfram. 

Do. . 

• 

• 9 

4 

1,501-0 

Tin, wolfram and other alliod 
minerals. 

Do. . 

m 


3 

1,503-0 

All minerals other than oil. 

Do. . 

• 


1 

403-2 

Tin and all other minerals. 

Do. . 

• 


7 

2,784-0 

Wolfram. 

Do. . 

• 


1 

746-6 

Wolfram and other associated 
minerals. 

Do. . 

• 


6 

1,939-2 

Tin and associated minerals. 

Do. . 

• 

• • 

1 

294-4 

Tin and other minerals. 

Minim . 

• 

• e 

1 

70-8 

Natural petroleum (including 
natural gas). 

Myingyan 

e 

e • 

3 

8,317*4 

Do. 

Myitkyina 

e 

• • 

1 

1,210-0 

All minerals except oil. 

Do. 

• 

a t 

3 

0,784-0 

Gold and platinum. 

Do. 

a 

a a 

4 

2,500*0 

Gold* 

Northern Shan States 

1 

100-0 

Antimony. 

Do. 

• 

• • 

2 

723-8 

Iron-ore. 

P&kokku 

• 

• a 

2 

938-2 

Natural petroleum (including 
natural gas). 
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Tabus 64 . — Prospecting Licenses and Mining Leases granted in Burma 
during the year 1935 — contd. 



Pbospboitoo Licenses— contd. 


Salwoou. 


Shwebo 


Southern Shan States 


Tavoy . 


Thaton . 


Bo. . 


Tbayotmyo . 

Toungoo 
Upper Chindwin 


1,190*4 


3,840*0 


1,280*0 


8,890*4 


7,008*0 


11,659*0 


All minerals except mineral 
oil, tin and wolfram com- 
bined. 


640*0 All minerals except mineral 

oil. 

236*8 Gold or other minerals. 

7,987*2 Natural petroleum (including 

natural gas). 

1,280-0 Wolfram, load and antimony. 

6,560*0 All minerals except tin. 

9,192*3 Wolfram. 

26,336*0 All minerals exoept oil. 

377*6 Tin and allied minorais. 


Tin and wolfram.- 

All minerals exoept oil and 
tin. 

All minerals exoept oil, tin 
and wolfram. 

All minerals except tin, oil 
and natural gae. 

Natural petroleum (including 
natural n as). 


Natural petroleum (including 
natural gm). 


4 
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Tabus 54.- -Prospaiiny Licenses and Mining Leases granted in Surma 
during the year J935—ocmdd. 


District. 


Area in 
acres. 


Mineral. 


YumoUiiti 

• 


10 

18,988*8 

Do. 

• 


1 

960*0 

Do. 

• 


1 

1,152*0 

Do. 

, 


4 

3,296*0 

Do. 



2 

1,120*0 

Do. 

, 


3 

4,473*6 


PaoeriwraKG concld. 

10 18,988*8 All minerals oxcopt oil. 

1 960*0 Tin and allied minerals. 

1 1,152*0 All minerals except precious 

stones. 

4 3,296*0 AU minerals except oil and 

tin. 

► 

2 1,120*0 Wolfram. 

3 4,473*6 AU minerals oxcopt tin. 


Amherst 
Mergui . 

Do. . 
Tavoy . 


Minina Ijsasks. 
1 I G40*< 


640*0 

Tinker?. 

352*0 

Do. 

3,897*6 

Tin and wolfram. 

2,400*0 

Tin, wolfram and allied 
minerals. 

147*2 

Tin and allied minerals. 

249*6 

AU minerals except petroleum 
and precious stones. 

294*4 

Tin and wolfram* 


Tcxtal 


20 
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Table 55. — Prospecting TAcenses, Mining and Quarry Leases granted in 
the. Central Provinces during the year 1935. 

1985. 

District. 

*»»»>• 

Prospecting Licenses. 

Balaghat 


5 

262 

Manganese-ore. 

Betul . 


2 

400 

Coal. 

Bilospur 


1 

24 

Limestono. 

Chanda 


4 

977 

Coal. 

Chhi ndwara 


19 

5,567 

Do. 

Do. 

V, 

3 

205 

Manganoso-oro. 

Hoshangabad 


1 

11 

Clay. 

Jubbulpore 


2 

528 

Limestone. 

Do. 


2 

45 

Clay. 

Do. 


3 

85 

Soapstone. 

Do. 


1 

70 

Pile clay, chalk, rod and yol 
low ochre and iron oxide. 

Nagpur 


1 

9 

Clay. 

Do. 


6 

619 

Mangaueso-oro. 

llaipur . 


I 

13 

Clay. 

Yeotmai 

Total 

4 208 

55 

Mining Leases. 

Litnodione. 

Balaghat 


17 

1,837 

Manganese-ore. 

Chanda 


1 

m 

Coal. 

Chhindwara 


3 

272 

Do. 

Jubbulpore 

• • 

1 

14 

Bauxite. 

Nagpur 

Total .. 

2 

24 

203 

Manganese. 
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Tab lb 55 . — Prospecting Licenses , Mining and Qdfarry Leases granted 
in the Central Provinces during the year 193S — confcd. 


District. 


1935. 


No. 


Area in 
acres. 


Mineral. 


Q (TABBY LbaSJR. 


Bhandara . . 

l 

151 

China clay. 

Bilaspar 

3 

5 

Clay. 

Do. ... 

1 

4 

Limestone. 

Drug .... 

1 

2 

Coal. 

Jubbulpore . . 

10 

07 

Limestone. 

Do. ... 

1 

1 

Clay. 

Nagpur 

1 

3 

Do. 

Do. ... 

1 

5 

Pottery clay. 

Do. ... 

1 

9 

Limestone. 

llnipur .... 

3 

37 

Flooring stoues. 

Do. «... 

2 

38 

Clay. 

Do. «... 

1 

3 

Building stone. 

Yeotmal • • . 

5 

38 

Limestone. 

Total . 

31 
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T able bd.—Prospemng Licenses and Mining Leasee granted in the 
Madras Presidency during the year 1935. 


District. 


Aron, in 
acros. 


Mineral. 


Anantapur 


Ballary . 

Bo. . 
Cuddapah 


Guntur • 
Kumool 


Nellore . 
Da. . 


PfiOSPKOnNQ License*. 


7,502-40 


Barytes. 


Steatite. 

Manganese-ore. 

Rod oxide and rod ochre. 
Asbestos. 

Aluminium silicate. 

Load, copper, silver nnd zinc. 
Barytes. 

Silver, lead, copper, zinc and 
antimony. 

Steatite. 

Diamond. 

Barytes. 

Steatite. 

Silver, lead and zinc. 

Asbestos. 

Iron and manganese. 


China clay. 
Gold and silver. 


Total 


62 
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Tabus W.— Prospecting Licenses and Mining Le&ses granted in the 
Madras Presidency during ihe year 1935 — contd. 


District. 


No. 


1935. 


Area in 
acres. 


Mineral. 


Mining Leases. 


Anautapnr 

1 

63-22 

i 

I 

Cuddnpnh 

3 

273-60 

Do. 

J)o. 

1 

54-30 

Asbestos. 

Kumool 

1 

3,679-81 

Limestone. 

Do. 

1 

23-70 

Barytes. 

Do. 

. i 

24-04 

Steatite. 

Nolloro .... 

1 

48-00 

Kyanite. 

Dq. .... 

2 

26-66 

Mica. 

TinnovelJy 

1 

2-04 

Garnet sand. 

Trichinopoly . 

1 

3,162-67 

Phosphato nodules and gyp 
sum. 

Total . 

13 

i 



Table 57 . — Prospecting Licenses granted in ihe North-West Frontier 
Province during the year 1935 . 


District. 

! 

j 

1935. 

No. 

Area in 
acres. 

Mineral. 

Bannu .... 

3 | 

9,019*2 

Natural petroleum (inotadsng 
natnral gas). 

Bannu and Dora Ismail 
Khan. 

1 

13,243*0 

Do. 

Dora Ismail Khan . 

2 

3,146-2 

Mineral oil. 

Kohat . 

2 

6,120-0 

Natural petroleum. 

Total . j 

— 1 
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Tabus 5Q^Pro$pecting Licenses and Mining Leases granted in ifa 
Punjab during the year 1935. 

1935. 

AM in 
acres. 

Prospecting Licenses. 

2 2,534*4 Natural }K>trolcnm. 

4 1,831-5 Goal. 


Total . 

Jholnm . . . , 


0 1 

Mining Leases. 

3 I 1,495*9 I Coal. 


At, took • 
Jhelnm . 


Mineral. 
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• INTRODUCTION. 

I visited the Shahidmena (34° 9' 30* : 71° 17' 30*) marble 
quarries in the Mullagori tribal country of the Khyber Agency on 
the 16tli January, 1936, and the marble deposits of the Kambela 
Khwar, west of Lowaramena (34° 8' : 71° 19' 30*) on the 20th 
January, 1 revisited both areas on the 22nd April, 1936’ 

I visited the marble deposits near Maneri (34° 8' : 72° 28') in 
the Swabi tahsil of the Peshawar district on the 21st January, 1936. 

This paper embodies the observations made in the field during 
those visits, and also includes numerous analyses of specimens of 
marble that have been kindly paade for me in the Laboratory of 
the Geological Survey of India, 
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C. L. Griesbach. 


II. MARBLE OF THE MULLAQORI COUNTRY, KHYBER AGENCY. 

I. Previous Observers. 

The geology of the Khyber hills is known chiefly from certain 
traverses made by Griesbach and Hayden. 

In his account of the geology, which forms a separate section 
in his paper on the geology of the Safed Koh x , Griesbach considers 
the limestone and alum shales series that 
forms the hills in the vicinity of Ali Masjid 
(34° 2' : 71° 1(5') to be Carboniferous in age. These rocks are 
underlain by metamorphic strata with graphitic layers, also of 
Carboniferous age. The oldest rocks, forming his gneissio series 
and a series of phyllites and schists, are, ranked as Older Paleozoic. 
He states that a fold-fault has brought the older Palaeozoic rocks 
in supposition over the limestone near the Loe Shilnmn valley, 
which is a few miles to the north-west of Shahid mena. ITe notes 
(p. 91) that 

4 ITornblendie granite in veins near Sarobi and trap intrusions along the north- 
ern (left) side of the valley obscure the section a good deal, bill as nil the bills north 
of this lino are formed by schists and a gneissic series, the been; t.f w l.i<*ls dip north- 
west, it seems that they must have been pushed over the rein! ively younger limc- 
stuno division, which they now apparently overlie. This structure might possibly 
he explained us a reversed synclinal, of which the limestone forms the centre ; 
but there is no direct evidence to warrant this assumption ; whilst, on the other 
hand, the great local disturbance and crushing near IJmarai, and the appearance 
of igneous intrusions along a lino which is tlic general strike of the Jalalabad dis- 
turbance, speak for a continuance also in this area of the fold-fault (?) on the south 
flank of the Si ah Koh.’ 

Regarding the Kam Shihnan valley, which is to the west of 
Shahichnena, Griesbach says (loc. cit.) that from south to north it 
forms a normally ascending section, it being the. northern half of 
the anticlinal. He also notes the mot-amorphic giaphitio series 
overlies the schists conformably. 

* They strike more or less along the left side of the valley to near where the 
road to Shflhidmaina brandies off to the west a , where they are overlaid by the 
dark limestone (rf, carboniferous ?). The graphitic series forms a regular sequence 
of scmi-metamorphic schists, which are closely connected with tho schists below, 
but which, near the middle of the section, may be described as a great thickness of 
calcareous phyllites, with occasional micaceous slates intercalated. Lavender, 
coloured elay shales with beds of bituminous alum shales form several distinct 
horizons, which contain numerous layers of graphite and graphitic shales.’ 

» Rec . GtoL Surv. Ind. t XXV, Pt. 2, pp, 89-93, (1892). 

* Presumably near Sahib Khan Kalai (34° 10' : 71° 15' 30"). 
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|{„ HiiV s that th« limi'Htoim is in great force near where the 
KlialiHmciiii ro.'nl lminrhcs off across the metamorphic range (p. 92) 

‘ hut imin.fliati ly north of this point this division is suddenly brought into 
conta.f with the mioii schist and f-ncissic series, which aro pushed over disturbed 
beds of the h inert one and on tile left side of the valley over the graphitic schists 
w li ii 'li underlie flu; limestone (»/).* 

He no(«-«] that the thin-bedded limestone at the base of the 
massive limestone in the K«m Shilman valley contains garnets 
which are also found in the ahaly partings between the limestone 

l>r«J 

<biesl»aeli considered the massive limestone to resemble litho- 
logically very strongly the Carboniferous limestone of the Hima- 
layas and the Hindu Kush, and it is placed by him tentatively as 
of that age. It is overlain by shales forming the low hills at the 
ent ranee to the Khyber Pass before the Ali Masjid limestones, and 
these shales were considered (p. 5)2) as 

‘either upper carboniferous or even younger, and may possibly be found to 
be of Tr humic ago.* 


In his account of the geology of the Tirah and the Bazar valley, 
Sir lfenrv Huvdcn 1 refers to Uriesbach’s description of the lime- 
stone of the Ghund Ohar (38° 57' 30" : 71° 
55 ID' 30") at the mouth of the Khyber river 

and tin* overlying shale scries, with which he found crinoidal and 
coral limestones interbeddod. He concluded that these shales are 
of Permo-Carboniferous to Upper Carboniferous age, and the fossil- 
iferuua limestones are Permian to Permo-Carboniferous, and that 
probably the whole of the Produet.us Limestone beds is fully re- 
presented. Triassie shales overlie the last-mentioned limestones. 

(Jriesbach mentions 2 intrusive granite altering the limestone 
uml also refers to trap intrusions. Hayden refers 3 to intrusions 
of a green igneous rock occurring in small 
patches on, and at the foot of, Ghund Ghar 
which have altered the dark limestone to a finely crystalline marble 
of great beauty. lie describes the green rock (pp. 115-116) as 
an eruHtatite-dolerite composed of plagioclase, augite and enstatite 
with 

4 numerous secondary minerals, including chiefly green hornblende, bastite, 
chlorite and some zoiBite. llmonite is very common, in every stage of alteration.’ 


Igneous rocks. 


1 Mem. (hot. Sura, hid., XXVUI, Pt. 1, pp. 108-114, (1898). 

» Op. eit., p. 91. ' ' 

* Op. cit,, p. 109. 
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The parent plutonic rock is probably an enstatite-gabbro, not found 
in situ* 

In his paper entitled ‘ Geological considerations which appear 
to affect the safety of the Khvber Railway’, published by the 
North-Western Railway Press in Lahore in 
1926, Dr. 0. S. Fox has referred (p, 2) to the 
previous visits of Gricsbaoh and Hayden and has given a minute 
description of tunnel sections along the Khvber railway. He 
refers ( loc . cit.) to boulders of quartzite, sandy ferruginous limestone 
and grey limestone containing crinoids and brachiopods found just 
north of Jsunrud station. Tie considers it possible that these have 
come from the Khvber and represent strata seen in situ by Sir 
Henry Hayden near Walai and China in the north side of the Razar 
valley. The fossils found by Dr. Fox were thought by Mr. (5. H. 
Tipper 1 to afford some indication of a Devonian age. However, 
Sir Henry collected Upper Carboniferous to Permian fossils from 
these limestones and so the locality of the Devonian blocks is un- 
certain. 

In January, 1935, Sir Lewis Fonnor visited the marble quarries 
at Shahidmena and also at Maneri in the Peshawar district, and 
I l Term r ^ have examined and registered his hand 

specimens and thin sections. Sir Lewis noted 
the aegirite which occurred in his section of the biotite-aogiritc- 
arfvodsonite-gneiss to which I refer on page 333. He did not collect 
his observations on the marble deposits in the form of a report-. 

Tn a separate paper entitled ‘ A Soda-Granite Suite in the North- 
West Frontier Province \ which I read recently before the National 
Institute of Sciences of India, I have describ- 
ed the above rock and certain allied porphyries 
occurring in the Peshawar district which have been analysed. 


A. L. Coulson. 


2. Geological Notes. 

(i) Structure . 

With this somewhat lengthy, but very necessary account of 
the work of previous observers, we may now turn to a discussion 
of the Shahidmcna-Lowaramena marble area. 

i Rec . Geol. Surv. lnd. 9 LX1II, Pt. l f p. 22, (1030). 

H 2 



332 


Records of the Geological Survey of India. [ Vol. 71, 

is I it (If don I it that, the. Shahid incna limestone, which has 
been altered to rnaible by intrusions of cpidioritc dykes, is the same 
limestone its that of Ali Mas} id and Ghund 

Carboniferous lime* i;j,. ir considered by Griesbach and Hayden 
slbiic altered to marble. 9 . r T ' . 

to be Carboniferous in age. It seems to 
form the upper part of the Agham Dabhar hill (4,033 feet) and to 
.st ici t'li towards Jawaramcna and Lowaramena, following the road 
nlemment but about a quarter of, to half, a mile west of it. 

Tin' limestone appears definitely to underlie a series of schists 
mar Lmvnramona with no apparent dislocation. If Gricsbach’s 
interpretation of the relative ages of the 
Imcrfcd biicu'sslon. schistose series and the limestone bo correct, 

then the limestone is the younger and the schists may be either his 
nH.imorphic strata with graphitic! layers, or his phyllites and 
whists, the anomalous position being due to overfolding or reversed 
faulting following a break along the limb of a recumbent syuclinc. 

The I’m nest uno is ^mderhiin by a metamorphic series with gra- 
phitic layers in the Kambela Khwar, three-quarters of a mile liortli- 
ciHt. of Kambela. wliieli seems to differ from the schists at Lowara- 
menu. Therefore if the anomalous position be due to overfolding, 
then \se should expect similar graphitic schists to overlie the lime- 
stone ami to occur between it and the schistose series. This is 
apparently not the case, and we must conclude that if Gricsbach 
)>•* correct, then there is a reversed fault between the limestone 
and tin* schist ow series whHi appears to overlie it without disloc- 


A sehi.sto.se series extends from west of Lowaramena eastwards 
towuids the edge of the hilly country by Paindai Laima. It con- 
c ., 4 sists of phyllites, shales, and mica-, chlorite- 

and hornblende-schists, with occasional lime- 
si mies. all abundantly showing reef quartz. The metamorphism 
of this scries varies greatly. There is a carbonaceous shale of no 
economic, importance cropping out by the side of the road at mile 
312; this may be part of the schistose series, or alternatively of 
the metamorphic graphitic series that underlies the limestone. The 
large width of outcrop of the schists may be due to repetition of 
both of Gricsbach’s series. Grcenstoue dykes intrude the schists. 
The general foliation is north and south, but the strike is interrupt- 
ed to the south by the rocks forming the range with the high peaks 
of Shahid vSar (4,720 feet), Khono Sar (4,129 feet) and Rotaz Sar 
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(2,238 feet), which were not visited but which stretch S. S. K. to- 
wards Jamrud Fort. To the north, the ridge culminating in 
Patigate Sar (2,669 feet) has the same strike, cutting across the 
foliation of* the schists. 

*' ' Patigalc Sar is composed of a most interesting biotite-aogirite- 

arfvod^onito-gnehs (soda-granite) which I have described olsov.hero. 

„ , „ This granite mav doubt fully be the same as 

Soda-granite. . r . . . , " . , 

the granitic intrusions mentioned by Oriosbach. 

It certainly is not his ‘grey thick-bedded gneiss’ of his 1 gncissic 
series’, whieh is overlain by phyllitcs and schists. It appears 
younger than the epidiorite dykes and sills whieh have been respon- 
sible for the convulsion of the limestone into marble ; these generally 
follow the foliation. The granite is possibly Mesozoic in age. 
As yet unexposed nun-ses of it. may have assisted in the meta mor- 
phism of 1 tie. limestone to marble near Shahidmena. 


(ii) Shahidmena marble. 


Structure indefinite. 


The geological structure of the. Agham Dnbbar hill is somewhat 
indolhiito. Jt is possible that a fault runs N. N. E. along the line 
of the Tauda Oba Khwar. The rocks at the 
foot of Shahidmena village dip at high angles 
and are very contorted. Arenaceous, calcareous and schistose 
rocks, intruded by epidiorite sills and showing abundant reef quartz, 
form the ridge running north-east between the Tauda Oba Khwar 
and the Kam Shilman Khwar. (Jriesbaeh’s descriptive notes are 
not dear, but it appears that these form part, of his " phyllitcs and 
schists series 9 (Older Paleozoic). 

A treinolitic marble was noted in contact with an epidiorite 
dyke three-quarters of a mile north-east of Shahidmena. Most 
of the original ferromagnesian minerals in the epidiorite have been 
converted to hornblende, but there is still some original bmstatite 
and diopside-augite. Other minerals are epidote, zoisite, chlorite, 
quartz, felspar, abundant sphene and iron-ore. Perhaps these 
epidiorites are of Panjal trap age. 

In the bend of the Kabul river around Shapale Jar, the rocks 
dip to the east and E. N. E. ; these are apparently schistose rocks, 
but it was not possible to visit them. AVe 
may conclude, however, that the limestones 
and marble of Shahidmena, on the southern side of the river, to be 


? Recumbent syncline. 



834 


Records of Ota Geological Survey of India. [ Vot. 71, 


part of a recumbent incline, the beds of which dip generally east- 
wards at vnrviiif' angles under older schistose rocks which have 
been pushed above them. 

Al Miah id menu, two main quarries have been commenced on 
th.* spur on which the Mullaguri road begins to zig-zag down to 
Ihe level of the Tauda Oba Kliwar. These 
rpper and loutr Tnay f or r0 nvonience be termed the upper and 
4 1 r lower quarries. The dips in the vicinity of 

these qua n ic.s are very uncertain, and the marble is mixed up with 
.d i ales and intrusive epidiorite dykes. However the general dip 
is easterly, though if seems to change to north on the northern 
* nd of the spur by the lower quarry. 

In the interval between my visits, considerable development 

work was done. Most of the marble recently opened up in the 

„ . . upper quarry seems to be of the same type 

Development work. 11 * : . , . / \ 

as certain banded varieties in the Karnbcla 

.Khvsar and accordingly is not a pure, wdiite, saccliaroidal marble. 
On the other hand, the marble exposed in the lower quarry is a 
considerable quantity of pure, white, saccliaroidal, statuary marble 
of fair depth- greater than 30 feet — and unproved thickness. As 
the mclamorphic agents which have changed the grey Carbonifer- 
ous limestone into white marble are possibly only greenstone dykes 
ami sills, one cannot expect a very* great thickness of marble on 
either side of the basic intrusions. At Shahidmena, however, 
in contradistinction to Maneri, the greenstone dykes so far have 
not been exposed to any great extent by quarrying. The exposed 
hue of the marble dips eastwards into the hillside and so it will be 
difficult to work as the overburden will increase as one excavates 
further. It has been suggested that one should blast away the 
hillside and then cut up the resultant blocks in situ . A short chute 
down to the old railway embankment along the Kabul river, which 
could be used for bullock-carts at no great expense, has also been 
advocated. - 

The Shahidmena marble is of extremely good quality as will be 
seen from the analyses listed in Table 1. These were performed. 

in the Laboratory of the Geological Survey 
of India and are of typical samples of the 
pure, white, statuary marble from the upper and lowdr quarries. 
The analyses of two of the Makrana (Jodhpur) marbles and of the 
Carrara (Italy) marble, given for purposes of oOmparison, have been 


Analyses. 
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recalculated from the analyses given by Dr. Heron 1 in his descrip- 
tion of the Makrana marble ; that of specimen 42/562 is quoted 
from the same paper. 


Table 1 . — Analyses of Shahulmena , Makrana and Carrara marble . 


Hock number . 

40/502 

40/402 



42/502 

• • 

Locality. 

Upper 

quarry. 

Shahidmena. 

Low IT 
quarry, 
Shahidmcna. 

Makrana. 

Makrana. 

Makninu. 

I 

Carrara. 


Per cent. 

P«T cent. 

Per cent. 

Per cent. 

Per cent. 

LVr cent. 

SiO t .... 

0*04 

002 

008 » 

0-80* 

0-46 

trace 

AljOj "f - FcjOi) . . 

010 

0-JO 

010 

0-2S 

0*04 

Oil 

CnO . . . 

55-44 

54-00 

65-10 

34*78 

50*08 

55*01 

MgO .... 

0-70 

1-61 

0-30 

0*58 

0*00 

0*41 

Lo^ on ignition 

43-74 

* 43*80 

*3-77 

43-05 

43-28 

44*17 

V.O. .... 


** 

0*03 

004 


trace 

€ 

Totals . 

100*02 

100*10 

100*40 

10117 

■0 

100*38 

Specific gravity 

2-72 

2*72 

| 



H 

m 


It will be seen that that Shahidmcna stone is equal in purity 
to the Makrana marble and only very slightly less pure than the 
Carrara marble. The percentage of silica in the Shahidmena 
marble is less than 04)5 per cent, which is extraordinarily good. 
However, for ordinary building purposes, insoluble matter will 
not affect the value of a limestone or marble unless it be concentrat- 
ed in irregular masses in sufficient quantity to cause the rock to 
weather differentially or to affect the ease with which it can be 
dressed. For statuary purposes, freedom from aggregates of 
quartz grains is more essential. 

Both Shahidmena specimens are only very slightly magnesian, 
the lower quarry sample containing less than 2 per cent. 

(iii) Kambda Khwar marble . 

The metamorphosed Carboniferous limestone forms high cliffs 
on either ride oP the Kambela Khwar south-west of Lowaramena. 


* A.M. H&on, Trans. Min. Gaol. Inst . Ind., XXIX, 1’t. 4, p. 326, (1635). 
1 Insoluble residue. 
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, A large quantity of the limestone near the 
mS^w! level Of the stream bed has been metamor- 
magma* phosed by intrusive epidionte dykes ana sills 

to n fairly veil jointed marble, dipping gently eastwards at about 
:>0°, A .specimen showing the junction between an epidionte 
fjy'li** nnd marble, one mile south-west of Lowaramcna, shows 
Kiirpri.-in/ly little iidilt ration of the magma, though the, original 
li'Di-stoMe has bem all rcrrv.xtulli.sed to marble. 

II;,. ijii., 1,1 v j.n | Dili lire of the marble occurring in the Kambela 
K!o,.ir %'mi v g really. Certain of the. hand specimens are. very 

deceptive, containing a large amount of silica 
Anuljscs. dot, always recognizable in the field. On 

lid aecoiml, T paid a second visit to the Kambela Khwar in order 
to cullicl its many varieties as possible for analysis. The speci- 
men's in question were analysed with the results given in Table 2. 

As has been stated, the recognition in the field of the pure types, 
except the white, saceharoidal marble, is not always easy. - The 
higher specific gravity*of the purer kinds, however, is a general indic- 
ation, though the banded grey and white marble from the Lowara- 
niona path seems aberrant. 

It would appear that there is more pure, white marble at Shahid- 
luona than in the. Kambela Khwar. In the latter place, the thick- 
ness of pure white marble seems to be of the 
marble af U Slwhldmena order of six to eight feet on cither side of 
than in the Kambela t ho intrusive and metamorphosing epidionte 
dykes and sills, as noted in the exposure 
Min tli -west of Lowaramena. Again the deposit of pure white marble 
l ] milrs \V. 8. W. of that village docs not appear to have any great 
thickness, and is capped by whitish, impure, banded marble. How- 
ever, the metamorphism is not limited to the formation of pure 
white, marble ; and beyond the limits stated, less recrystallised 
marbles occur. As will be seen later, I do not recommend the work- 
ing of the pure white marble alone. 

By Abney level observations, it would appear that the banded 
marble capping the pure white marble 1£ miles W. S. W. of Lowaramena 
is at about the same elevation as Lowaramena 
* tUopinCnt * and, accordingly, it might be possible to use 
an aerial ropeway were energies concentrated here. On the other 
hand, the deposit of pure white marble just south-west of Lowara- 
mena is at a lower level than the village ; but it could easily be tapped 




Table l-Mp of mrhk from the Kmkh Khmr, 


Rock number, 

49/469 

49/481 

49/482 

49/483 

49/484 

49/485 

49/486 

49/487 

| 49/488 

49/498 


Percent Percent. 

Per cent, 

(Percent. 

Per rent. 

Per cent, 

Percent, 

Per cent, 

Percent. 

Percent, 

SiO, . . 

2-30 

28-83 

j 49-04 

53-57 

0-54 

0-96 

1-19 

0-28 

0-01 

! 25-04 

FojOj-f AljOj , 

0-86 

1-83 

4-70 

1-53 

0-84 

9-18 

0-28 

0-20 

046 

045 

CaO . . 

53'48 

37-59 

23-60 

21-29 

53-98 j 

| 54-49 

53-46 

53-96 

54-59 

39-48 

HgO . . 

0-78 

0-54 

0-53 

2-44 

1-09 

0-88 

009 

1-79 

075 

Ml 

Loss on ignition 

42-42 

| 29-82 

21-61 

19-38 

43-08 i 

| 43-69 

43-15 j 

43-75 

! 43-74 

| 33-18 

Totals . 

99-84 

98-65 

99-48 

100-21 | 

99-53 

99-21 

98-17 

99-98 

99-55 

| 10026 

Bpedfio gravity 

2-73 

2-70 i 

1 

i 2-69 

| 2-69 

2-76 

2-70 : 

2-71 

2-89 

1 2-72 

2-71 


49/469.-Wlite and yellowish marble, below ravine, Kambela Khwar. (Analyst— Mahadoo Ham,) 

49/481.— Fleah-coboied, siliceous marble, below ravine, Kambela Khwar. (Analyst- Mshadco Ram,) 

49/4S2.— Very siliceous, white, calcareous rock with few grey bandings, below ravine, Kambela Khwar. (Analyst— B. B. Qbosb.) 
49/4S3.— Very siliceous, calcareous rock with grey bandings, 400 yards above ravine, Kambela Khwar. (Analyst— R. B. Ghosh) 
49/484.— White marble with faint reddish tinge, 600 yards above ravine, Kambeli Khwar, (Analyst-R, B. Ghosh.) 

49/485.— Pore, white, s&ccharoidal marble, Kambela Khwar, 1} miles W.S.W. of Lowaramena, (Analyst— Mahadeo Ram.) 
49/486.— Practically white marble, below ravine, Kambela Khwar (near 49/481). 'Anaiyst-)Iah : i(leo Ram.) 

49/487.— Pure, white, sacchareidal marble, by side of dyke near path to Lowaramcna, on right-band side of Kambela Khwar. 

(Analyst— Mahad.o Ram.) , ’ , 

49/488.— Banded grey and white marble on path to Lowaramena from the Kambela Khwar. (Analyst-R. B. Ghosh.) 

49/498.— Wnite, siliceous marble, chore ravine, Kambela Khwar, (Analyst— Mahadeo Ram,) 


\gr ’^k±-~jsr J*> »jit r Kosnaoo [*e 
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bv a short fmh-r road up the Kambela Khwar to join with the 
Mullagori mad. It has abundant handsome banded marble near it. 

Certain of the bandtsl varieties of the Kambela KhwaT form very 
handsome Mom* suitable for general building purposes, facing 
work, iiltvs, etc., mid illimitable quantities seem available. With 
little or no dillimlty. suitable spots for the extraction of different 
types .»f marble could be chosen. There, is a very large number of 
|,i.i masses of marble in the bed of the Khwar which will probably 
suffice ordinary demands foi some time. 


''iv) General descriptive details . 

The following descriptive notes concern chiefly the Shahidmena 
marble, but will be equally applicable to some of the Kambela 
Khwar marble. 

The marble is a pure, white, saccharoidal stone, translucent in 
thin masses and equal in appearance to the Makrana marble of 

Jodhpur and Carrara marble. It has berm 
line «f the marble. , , « „ . , , , 

worked successfully into translucent orna- 
mental vnses and vessels, plates, etc., of great beauty. It has been 
used as an ornamental building stone (polished and unpolished) on 
a small scab* in Peshawar for flooring, fire-places, etc. It has been 
used also for flooring with black slate from the quarries just over a 
mile south-west of Jahangira Koad railway station (33° 57' 30": 

rr lav 

The Shahidmena white marble, sawn but not polished, costs 
about As. 11 pec square foot in Peshawar; this may be compared 
. with Makrana marble, also sawn and un- 

KC polished, which costs Re. 1 to Re. 1-1 per 

square, foot in Peshawar. 

After being roughly dressed at the quarries, the Shahidmena 
marble is carted by motor-lorry along the rough Mullagori road for 
about 2() miles to Peshawar, where it is sawn 
Peshawar. trea * n,cn * * n in a factory recently installed by the Director 
of Agriculture and Allied Departments near 
the goods railway siding. The blades used are of cold carbon steel, 
cuffdoving a cutting sand from a river-bed between Adina and 
Kalu Khan (34° 13' : 72° 18'), near mile 15 on the Mardan-Swabi 


Working costs. 


* The cost of this slate delivered in Peshawar was about As. 5 per square foot, or 
Us. 30 per 100 square feet. Splits one to three inches were obtained. The date replaced 
Uhitorgarh slate which cost in Peshawar about As. 9 per square tool. 
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road. This sand contains a lot of felspar, which reduces its cutting 
power. 

Thus the saws cut through about seven-eighths of an inch of 
marble per hour when Kalu Khan sand is used, as opposed to 1| 
indies per hour cut by quartz sand from near Makrana. However, 
the local sand does not give so many scratches on the cut surface 
as docs the Makrana sand, and so it does not require the same 
amount of polishing to remove the grooves. Again Kalu Khan 
sand costs Its. 28 per 100 cubic feet delivered in Peshawar, whereas 
Makrana sand costs Its. 100 per 100 cubic feet in Peshawar. Finally, 
though the makers state the saw-blades will last six weeks, they were 
actually lasting 21 to 3 months with the local sand. It would 
appear, therefore, that additional advantages from the use of the 
local fclspathic sand more than compensate for its disadvantages 1 . 

The question of shipping the marble in barges, or of floating it 
on rafts, down the Kabul river and its canals to Peshawar has, I 
understand, been discussed and abandoned 
went! rai,way aMgn " partly on account of the possible objection of 
the tribes through whose territory the marble 
would pass. I have mentioned previously the old railway embank- 
ment along the southern bank of the Kabul river that was built for 
the strategic railway that was never completed. The dressing 
factory has already been constructed at Peshawar, but it would be 
logical to transfer this to the railhead should it ever be necessary to 
construct the railway. Certainly this railway would better enable 
the marble to compete in markets other than local, as it would avoid 
much unnecessary handling and cartage. 

III. MARBLE OF THE PESHAWAR DISTRICT. 

1. Introductory. 

The production of limestone from the Peshawar district has been 
recorded almost continuously since 1912. In the returns of mineral 
production from the North-West Frontier Province, much of the so- 
called limestone and kankar is thought to be building stone other 
than these. It is believed that the chief place from which limestdfee 
or marble has been extracted is Maneri (34° 8' : 72° 28'). 

1 Sand from the Mullagori country w as tried unsatisfactorily in the factory. This 
coats R§. 20 per 100 cubic feet. It is necessary, whatever sand is used, whether Kalu 
Khan or Mullagori, that it should first be screened. 
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2. Nowshera TahsiU 

T|,|* r j,|jr e with hill 1,186 feet,, which strikes east and west across 
thr road between Nowshera and Risalpur, contains a pink marble 
which will he an useful stone for certain 
Pink marble. c oloured ornamental work. A section (24350) 

of it sperimon ( *10 '505) of this from half a mile south-west of Kandar 
(;p° 2 ' : 72" O') shows that the pink colour is apparently due to iron- 
nr»*. The rock seems to have boon a ferruginous limestone which has 
suffer* d mots morphism, one of the effects of which is that bands of 
clear oiilcitn traverse the rock. 

This U prolmhlv the. same marble as that said to form the hill 
J»i, Salmk Dheri (1,276 feet), north of the Kabul river and about three 
miles !i. N. K. of Nowshera Cantonment, which I was unable to 
visit. It does not appear to be a well-jointed stone and thus will 
probably he difficult to quarry into large blocks. It is probably the 
stone that is burnt «for lime in the kilns near Nowshera. 


3. Swabi Talisil. 

The chief marble of the Peshawar district is found at Mancri 
in the Swabi tahsil, where variously coloured 
crouss^c ° f Carbouif ” stones have been obtained. The marble has been 
formed by the alteration of a dark-coloured lime- 
stone by intrusive epidiorito dykes, which are very numerous. 
The, original limestone seems undoubtedly the same Carboniferous 
limestone as that of the Khyber Agency, described previously, and 
the intrusive dykes and sills also similar and possibly of Panjal trap 
age. In no section was any original ferromagnesian mineral seen, 
all being altered to hornblende. 

The old quarries are on the southern flanks of hill 2,006 feet, 
just north and north-east of Mancri Bala. The strata are highly 
folded and buckled, but a good anticline may 
be observed under the south-western spur of 
the hill. Dips generally are in all directions and the amount of 
marble that may be quarried is very seriously limited by the amount 
of intrusive epidiorite dykes and sills. 

The colour of the marble varies according to the amount of meta- 
morphism. White marble (49/475) is quarried high up the hill and 
Analytes. the blocks rolled down for rough-dressing at 

its foot. The chief other varieties are grey. 


Old quarries. 
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green and yellow. Analyses by Mahadeo Ram of three types found 
at Maneri are given in Table 3. 


Table 3. — Analyses of marble from Maneri , Peshawar district. 


Rock number 

. 

49/473 

49/474 

49/475 

Slide number 

. 

24354 


•• 

Description. 

Green 

Borpentiu-Mir! 

marble. 

Grey marble. 

White marble. 

so. . 


Per rent. 

7-34 

Per cent. 
002 

Per cent. 

0-04 

A.I„O a -! Vc.O, 

. 

0* 70 

005 

005 

CaO . , ' . 

• * • 

4o*G5 

55*80 

55*80 

MgO . 

. 

7-34 

0*29 

0*33 

Loss on ignition 

. 

3813 

43*47 

42*58 


Totals 

90*22 

99*69 

98*80 

SjKH’ific gravity 

• 

2*71 

2-74 

2*71 


The green serpentinous marble contains some 7£ per cent, of 
silica and the same amount of magnesia. It is practically ophical- 
cito. Tlie grey and white marbles are of the same order of purity 
as the white marble at Shabidmcna, being practically pure calcite. 

The green serpen tinous marble of Maneri occurs for a width of a 
few feet only on cither side of a relatively large, spheroiilally 
weathering epidioritc dyke, striking approxi- 
«■**•* N N.B.-S.S.W. norosH tli„ saddle bet- 
ween hill 2,006 feet and the spur running 
S.S.W. towards Maneri. Yellow serpentinous marble of considerable 
beauty is known to occur a short distance away from the green 
variety, but I did . not visit this. 1 I suspect that its mode of 


1 According to Mr. Beer, ft long thin band of yellow mottled serpentine occurs a' 
Darsang, which is probably the hill Pang Bar, 2,045 feet, 2£ miles north -(Mist of Maneri 
Bala and forming the frontier with Swat territory. # This is very difficult to quarry 
as the hammer and chisel only splinter it up, but 1 think it may be cut into pinels with 
a wire saw, and by its use tiles and panels and table tops of any thickness may be out, 
both in yellow and bluish green rock. After polishing, this would look very handsome, 
the green especially, if alternated with white in a flooring would have a cool and clean 
effect,’ 
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occurrence will be found to be similar and that its amount also will 
bo strict I v limited. These green and variously coloured varieties form 
verv hnwlsoine stones which take a good polish. They would be 
suitable for faring work or for coloured aggregates in mosaic work. 

The white marble is of the same nature as the Shahidmena 
marble, being a pure, white, sncoharoidal stone of handsome appear- 
ance. 

Through the < mirtcsv of the Director, .Department- of Agricul- 
ture and Allied Departments, I have been enabled to see the gco- 
logieal report on the Rwabi marble by E. J. 
reports^ Beer, Esq., for the Frontier Marble Syndicate, 

made as a result of his inspection in 1923. 
I understand that owing to certain difficulties with the local inhabi- 
tants and restrictions imposed by the Local Government, this 
svndieate. which was formed for the extraction of marble from cer- 
tain quarries, did not pursue the matter further. 

Four representative specimens of marble from the Swabi talisil 
(47/337-3*19) were sent to the Director of the Geological Survey of 
India bv the Director of Agriculture in July, L934. These were a 
white marble of medium grain and uniform texture, translucent in 
thin section ; a grey marble, coarse in grain and not so uniform in 
texture ; a green marble, fine-grained and containing small amounts 
of tremulite ; and a vellow-green marble, fine-grained and mottled 
white, light grey and yellow-green. 1 

These specimens are. typical of the varieties I observed. 

(Ivey limestone is said to occur at Kala, Darra and Shah Mansur, 
south of Swubi, in the hill masses of Puujpir Char and Shah Mansur 
Ghar, and poor quality limestone at Ambar 

rcnie h s Cf Jf P °uc d °lim£ ,V : 72 ° 28 ')‘ This wiU bft the & VC Y 

stone and white marble, limestone, unaltered to marble by epidiorite 

dykes and sills. A white marble is said to 
occur north of the hill of porphyry called Gohati at mile 24 on the 
Mardan-Swabi road. This will possibly be the hill Gkundai Tarako 
(34 * 13' : 72 J 25') on the. Swat l>ordor which I hope to visit in the 
forthcoming field season. 2 

1 Sw? tibo M. iS, K mb nail, Htc. (Jcol, Surv. Iud. t LXX, p. 412, (1936). 

* Mr. Jiwr mentions that Sagai Hill is almost made up of white marble, mostly badly 
cracked sod flawed, but with sonic beautiful white quality among the rest, ‘ good enough 
for any small or medium work, and as white as that at Makraua, wliioh place can hardly 
compete in quantity with the JSwabi Hills \ Sagai Hill is presumably the hill at Manor! 
described on page 19 . 
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The approximate cost of a rough-dressed, squared stone is about 
Re. 1-8 per cubic foot at Swabi. Transport for 72 miles by road to 


Transport charges and 
size of blocks at Maneri. 


Peshawar md Martian costs about Re. 1 per 
cubic foot. The largest size of blocks that can 


be won by ordinary tools at Maneri is said to 
be about nine by six by six inches. Tt has also been asserted that 


the maximum size of blocks available is. about 24 by 12 by eight 
inches, though usually the largest blocks quarried are about. 12 by 
12 by eight inches. At the time of my visit, there were a few blocks 


of white marble 24 by 18 by nine indies lying at the foot of the hill ; 
but T think that there, will be difficulty in supplying this large size 


owiiig to the contorted folding to which the strata have been sub- 


jected and the abundant intrusion of cpidiorites. The size of blocks 
here at Maneri is certainly smaller than at Slmhidmcna. 


The nearest railway station from which the Maneri marble can be 
despatched is Jahangira lioad, some 22 miles away to the south- 
west- and across the Kabul river by the bridge of boats at Jalmugira. 
The road through the village? of Maneri Bala is impassable to bullock- 
carts, and donkeys would have to be used for transporting any 
marble quarried to the road. It is very necessary to reconstruct 
the disused road from mile. 27/3 on the Mardan-Swabi road to cross 
the Badri Khwar and join w'ith the quarries - a total distance of 
about three-quarters of a mile. 


IV. DOLOM1TIC MARBLE OF THE KURRAM AGENCY. 

I received recently from the Director of Agriculture in the 
North-West Frontier Province a boulder of white, crystalline dolo- 
mite (49/456, 24362) found in the Zeran Tangi 
nW Pw “‘ a few miles cast of Parachinar (33° 54' 30": 

70° 6') in the Kurram Agency. The Zeran 
Tangi here does not have a very large watershed and there seems 
little doubt that the dolomite forms part of the ?Devoniau lime- 
stone series noted by Dr. Cotter in 1926. 1 

1 Bee. Oeol. Sun. Ini., LX, pp. 102.103, (1028). 
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Analydn. 
a very 


The following analysis by R. B. Ghosh indi- 
cates th(5 nature of the rock, which would form 
handsome building stone : — 


Per cent. 


»SjO ( 2*04 

b\0, etc 0*84 

CuO 30-77 

MgO 20-42 

Loss on ignition ........ 43-86 


Total . 97-93 


Specific gravity 


2-90 


The thin section of the dolomite shows small amounts of tremo- 
lito to be present. 


V. CONCLUSIONS. 

There is little doubt that there is more first class, pure, white, 

Hiicrharoidal, statuary marble, at least equal in quality and appear- 

. . , . «ncc to Makrana marble, available at Shahid- 

Quautiflcs available. .. . al A ,, . 

mena than either at Manen or in the Kambela 

Khwar. Hut 1 doubt if any one of these deposits alone would be 

able to keep up the regular supply of a largo quantity, such as say 

<»00 tons ( -GOO X 15—7,800 cubic feet of marble of specific gravity 

2-75) per month of first class, white, statuary marble. Allowing 

only 25 per cent, wastage, this quantity would entail the monthly 

removal of marble of dimensions about 40 by 26 by 10 feet. 

1 consider that for the best development of the marble industry 
in the North-West. Frontier Province, it is advisable to develop 
AU three deposits simultaneously the Shahidmena, Kambela 
should be developed Khwar and Maneri deposits. Also every 
simu tancously. possible care should be taken to extract the 

less valuable, banded, relatively impure marbles at the same time 
as the pure white marble, which at all times will command a market. 
By doing so, large quantities of good quality, banded marble, suit- 
able for tiles, facing and general building purposes, which otherwise 
would be wasted, will be sold in addition to the statuary marble. 

There is no reason why the North-West Frontier Province 
should import limestone or marble from other provinces of India, 
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Quarterly Statistics of Production of Co& QoW and Petioteuto 
in India : April to June, 1936.* 

Cod. 


— 

April 

-May. 

— i 
1 

Quarterly . 
Udal ibr V 
mA 
Province. 


Tons 

Tons 

' 

Tons 

Tons 

* 

Assam . 

19.074 

v 16,819 

17,045 

sum 

Baluchistan . 

971 

229 

318 

818 

Bengal. • v , 

605,797 

585,391 

549,128 

1,740,811 

Bihar . , : 

1,067,982 

1,071,849 

947,811 

8,067,642 

Orissa 

3,374 

2,397 

2,591 

* 8,362 

Central Provinces . 

133,967 

130,888 

127,132 

391,987 

Punjab .... 

15,716 

16,602 

13,423 

45,741 

Total . 

1,840,281 

1,824,176 

1,657,448 

5^327,899" 


Gold. 


— 

A|>riL 

May. 

June* 

Quarterly 
total for each 
Company. 

The Mysore Gold Mining Co., 
U4. 

The Chaw pion Barf gold Mines 

oflodteVUd. 

' The Oomgma Ooid Mining Coin* 
rf ladtmXtd. *. * 

l*d, ' 

Ozs. 

7,911 

M 

6,004 

’■ 4,181 . 

'.V 1 OJA. . ' 

Ou. 

8,108 

. 6,800 

4^64 

■' 0,723 

Oss. 

7.888 

5,696 ^ 

4.181 

9.616 

Oza, 

23.962 

17.266 

i%m 

2M40 


“'■'*7,0(11 

27,076 ; 
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Petroleum, 



Crude 

Petroleum. 

Total gasolene 
from natural gas.* 

' 

Gallons 

Gallons * 

Ahmu #•••§••• 

15,401,096 

m . 

Buraia 

07,416,773 

2,260,233 

Punjab 

V 

1,080,080 

107,410 

Torsi. 

83,807,649 

2,307,040 

* 




* These figures represent the total amounts of goHolene derived froiu natural gas 
at the wellhead. Of those amounts, n poition is sold locally as ‘petrol* and the 
remainder is mixed with the crude petroleum and bent to the refineries. The figure* 
given in the two columns, therefore, together represent the total * raw products * obtain- 
ed. These remarks apply to tbo similar totals quoted in previous Record*. 


A. M. Heron. ' 
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P*&jal*Hd ooN^booruig districts. 

You X. 1877. 

Part t (out of print} '^A urinal report for 1870. Geological notes on Great Indian Desert between 
Sind ana Bai nutans, Cretaceous genus Oxnphalia near Nameho lake, Tibet, about 75 
mites north of Lhawsa. Est^eira in Gondwena formation. Vertebrate from Indian tertiary 
and secondary rocks, New Embydiae from the upper tertiaries of Northern Punjab, 
Observations on underground temperature. 

Part 2 fat of print ). — Pocks of the Lower Godavari. ‘ Atgarh Sandstones * near Cuttack 
Fossil floras in India. New or rare mammals from tho Siw&Uks. Aiavali series in North- 
Eastern Bajputana, Borings for coal in India. Geol6gy of India. 

Part 3 foul of print). — Tertiary zone and underlying rooks in North-West Punjab. Fossil floras 
in India. Erratics in Potwar, Coal explorations in Darjiling district. limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of Raniganj coals. 

Part 4 {out of print). Geology of Mahan&di basin and its vicinity . Diamonds, gold, and lead 
ores of Sambalpur district. ‘ Eryon Comp. Barrovenais \ McCoy, from Sripennatnr croup 
near Madras. Fossil floras in India, The Blofai group and ‘ Central Gneiss T In Simla 
Himalayas. Tertiaries of North-West Punjab. Genera Chceromcryx and Rhagatherium, 

Vol. XT, 1878. 

Part /.-—Annual report for 1877, Geology of Upper Godavari basin, betwwn river Wardha 
and Godavari, near Hironcha. Geology of Kashmir, Ki&htwar, and Pangb Siwalik Jmm- 
mate. Falceontelogical relations of Gondwatm system. 1 Erratics in Punjab/ 

Part 2 {out of priu/>.— Geology of gittd (second notice). Origin of Kumaon lakes. Trip over 
Milam Pass, Kumatin. Mud volcanoes of Bamri and Chcduba. Mineral resources of 
Bamri, Choduba and adjacent islands. 

Part 3 {out of print). — Gobi industry in Wynaad. Upper Gondwana scries in Trichinopoly ai*d 
Nellore-Kistna districts. Senomontite from Sarawak. 

Part 4, — Geographical distribution of fossil organisms in India. Submerged forest on Bombay 
Island. 


Vol. XU, 1870. 


Part 1 {out of pnaf).— Annual report for 1878. Geology of Kashmir (third notice). Siwalik 
mammalia. Siwalik beds. Tour through Hangraoc and Spiti. Mud eruption in Bamri 
Island (Arakan). Brauirite, With Rhodonite, from Nagpvr, Central Piovinces, Pabeon • 
tological notes from S&tpnra coal-basin. Coal importations into India. 

Part 2 fat of print).— Mohpaiu cooMtekU Pyrolusite With Psilomelane at Gowdpur, Jabalpur 
district Geological reconnaissance from Indus at Kush&lgarh to Kurram at Thai on 
Afghan frontier Geology of Upper Punjab. 

Pari 3 (out of prinlj.—jQeo logical features of northern Madura, Padukota State, and southern 
parte of Tanjore and Triohinopoly districts included within limits df sheet 80 of Indian 
Atlas. Cretaireoua district,coilcctedin 1877-78. SpheiiophyUum 

and other Btymsefcacwe with reference to Indian farm Trizygia speciosa, Boyle (Kpheno* 
phyllum trizygio, Ong.). Mysorin and Atacamite from Nelior© district. Corundum 
from Khaed mils. Joga neic^bourhead and old mince on Nerimdda. 

.Part, L — “ Attack Styatcft, 1 : stad their probable geological position. Marginal bone Of imdes. 
oribed tortoise, from UpperBiwaliks> near Nila, in Potwar, Punjab. Geology of North 
Arcot district. I^adseotionfrom Murree to Afeboitabad/ 
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Part S . — Geological note*. Poheontologic&t notes on lower trina of Himalaya*. , Artesian ^reHs 
at Pondicherry, and possibility of finding sources of water-supply at Madras, 

Part 3 . — Kumaun lakes. Celt of paleolithic type in Punjab, Palaeontological notes from' 
Karh arbor i and South Rewa coal-fields. Correlation of Gondwana flora with Other floras. 
Artesian wells at Pondicherry. Salt in Raj pn tana. Gas and mud eruptions on Arakan 
> roast on 1 2th March 1870 ana in June 1843. 

Part 4 (out of print ). — Pleistocene deposits of Northern Punjab, and evidence they afford of 
extreme climate during portion of that period. Useful minerals of Arvali region. Correia* . 
tion of Good wane flora with that of Australian Goal-bearing system. Reh or alkali soils 
and saline well waters. Roh soils of Upper India. Naini Tal landslip, 18th September 
1880. 


Vol. XIV, 1881. • 

Part 7.— Annual report for 1880. Geology of part of Dardistan, Baltistan, and neighbouring 
districts. Siwalik carnivora. Siwalik group of Snb-Himalayan region. South Rewah 
Go nd wan a basin. Ferruginous beds associated with basaltic rocks of North-Eastern Ulster, 
in relation l-o Indian latorite. Rajmah&l plants. Travelled blocks of the Punjab. Ap- 
pendix to ‘ Palroontological notes on lower trios of Himalayas’. Mammalian fossils from 
Perim Island. 

Part 2 ( mt of prnii).-~Nahan*Siwfllik unconformity in North-Western Himalaya. Gondwarta 
vertebrates. Ossiferous beds of Hundes ir Tibet. Mining records and mining record 
office of Great Britain : and Coal and Metalliferous Minos Act of 1872 (England). Cobaltite 
and danatite from Khetri mines, R&jputana; with remarks on Jatpiirite (Syopooritc). 
Zinc-ore (Smitlisonite and Blende) with barytes in Kaimul district, Madras. Mud-eruption 
in island of Cheduba. 

Part 3 (out of print ). — Artesian borings in Tndia. Olicoclase granite at Wangtu on Sutlej, North- 
West Himalayas. Fish-plate from Siwaliks. Paleontological notes from Hazaribagh 
and Lohardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 (out of print ). — Unification of geological nomenclature and cartography. Geology of 
Arvali region, central and pattern. Native antimony obtained at Pulo Obin, near Singa- 
pore. Turgite from J uggjapett, Kistnah district, and zinc carbonate from Kamul, Madras. 
Section from Dalhousie to Paugi, vid Sadi Pass, South Rowah Condwana basin. Sub- 
merged forest on Bombay Island. 


Vot. XV, 1882. 

Part 1 (out of print ). — Annual report for 1881. Geology of North-West Kashmir and Khagan. 
Gondwnna labyrinthodonts (Siwalik and Janma mammals). Geology of Dalhousie, North- 
West Himalaya. Palm loaves from (tertiary) Miirrce and Kasauli beds in India. Iridos- 
mine from Noa-Dihing river, Upper Assam, and Platinum from Chutia Nagpur. On (I) 
copper mine near Yorigri hill, Darjiling district ; (2) arsenical pyrites in same neighbour- 
hood j (3) kaolin at Darjiling. Analyses of coal and fire-clay from Makum coal-field. 
Upper Assam. Experiments on coal of Pind Dadun Khan, Salt- range, with reference to 
production of gas, made April 20th, 1881 . International Congress of Bologna. 

Part 2 (out of print ). — Geology of Travancorc State. Warkilli beds and reported associated 
deposits at Quilon, in Tiravaneoro. Siwalik and Narbada fossils. Coal-bearing rooks of 
Upper Roy and Maud rivers in Western Chutia Nagpur, Bench river coal-field in Chind- 
wora district, Central Provinces. Boring for coal at Engseirt, British Burma. Sapphires 
in North-Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 (out of print ). — Coal of Mach (Much) in Bolan Pass, and of Sharigh on Haraai route 
between Sibi and Quetta. Crystals of stilbiie from Western Ghats, Bombay. Traps of 
Darong ami Mandi in North- Western Himalayas, Connexion between Hazara and Kashmir 
series. Uraaria coal-field (South Rewah Condwana basin), Daranggiri coal-field, Garo 
Hills, Assam. Coal in Myanoung division, Henzada district. 

Pa it 4 (ovf of print). Gold-fields of Mysore. Borings for coal at Beddadanol, Godavari district, 
in 1874, Supposed occurrence of coal on Kistna. 


Vol* XVI. 1883. 

Part 7.— Annual report for 1882. Richthofenia, Kaye (Anomia Lawreiimaha/ Kaninck), 
Geology of South Travonoore. Geology of Chamba. Basalts of Bombay. ’ 
part 2 (out of prin*)>— -Synopsis of fossil vertebrate of India. Bijori Labyrinthodont Skull 
of Hippotherium antfiopintim, Iron ores, and subsidiary materials lor manufacture of' 
: Iron, in north-eastern ©art of Jabalpur district. Latent? sod other mangani&se-ojo occur* 
ting at Goaulpore, Jabalpur dlstrict. Umam ooal-jfield. 


Part & font of print). — Mioroseopre structure of soma D&lhousie rocks. Lavas of Aden. Pro- 
Ibobio occurrence ofSiwalik strata in China and Japan. Mastodon angustidens in India* 
Traverse between Almora and Muswoorree, Cretaceous coal-measures at Borsora in Khasia 
Hills, near Laour in Sylhet. 

( mt °f pn*t ), — Paleontological notes from Daltonganj and Hutar coal-fields in Chota 
Nagpur. Altered basalts of Dalhousie region in North-Western Himalayas. Microscopic 
structure of some Sub-Him&l&yan rooks of tertiary age. Geology of Jaunsar and Lover 
Himalayas. Traverse through Eastern Khosia, Jointia, and North Caohar Hills. Native 
lead from Maulmain and chromite from the Andaman Islands, Fiery eruption from one 
of the mud volcanoes of Cheduba island, Arakan. Irrigation from w\ 31s in North-Western 
Provinces and Otidh. 


Vol. XVII, W84. 

Part 1 (out of print ), — Annual report for 1883. Smooth -water anchorages or mud- banks of 
Nftrrakul and Allcppy on Travanoorc coast. Bills Suream and other caves in Knraool 
district. Geology of Chuari and Siliunia parganas of Chamba. Lyttonia, Waagon, in 
KnJing scries of Kashmir. 

Part 2 (out of print ), — Earthquake of 31 st December 1881. Microscopic structure of some 
Himalayan granites and gneissoso granites. Choi coal exploration. Re-discovery of 
fossils in Siwalik beds. Mineral resounds of Andaman Islands in neighbourhood of Pori 
Blair. Intertrappean bods in Deccan and Laramie group in Western North America. 

Part 3 (out of print ). — Microscopic structure of some Arvuli rocks. iSection along Indus from 
Peshawar Valley to Salt-range. Sites for boring in R&igarh-Hingir coal-field (first notice). 
Lignite near Ruipore, Central Provinces. Turquoise mines of Nisn&ptir, Khorassan. Fiery 
eruption from Mynbyin mud volcano of Cheduba Island, Arakan. Langrin coal-field, South- 
West Khasia Hills. Urn aria coal-field. 

Part 4 ( out of print),— Geology of part of Gangasulan pargana of British GarhwaL Slates and 
schists imbedded in gneissoso granite of North-West Himalayas. Geology of Takht-i- 
Suleiman. Smooth-water anchorages of Travancore coast. Auriferous sands of the 
Snbansiri river, Pondicherry lignite, and phoaphatio rocks at Mueuri. Blllft Surgam caves. 


Von. XVIIT, 1885. 

Part 1 (out of print ), — Annual report for 1884. Country between Singnrcni coal-field and Kritna 
river. Geological sketch of country between Singareni coal-field and Hyderabad. Coal 
and limestone in Doigrung river near Golaghat, Assam. Homotaxis, os illustrated from 
Indian formations. Afghan field notes. 

Part 2 ( out of print ). — Fossififcronu series in Lower Himalaya, Garhwal. Age of Mandhali series 
in Lower Himalaya. Siwalik camel (CamoJus Antiquus, nobis cx Vole, and Cant. MS.). 
Geology of Chamba. Probability of obtaining, water by means of artesian wells in plains 
of Upper India. Artesian sources in plains of Upper India. Geology of Aka Hills. Alleged 
tendency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatic nodules and rock from Mussooreo. 

Part 3 ( out of print ). — Geology of Andaman Islands. Third species of Merycopotamus. Per- 
colation as affected by current. PirthaUa and Chandpur meteorites. Oil wells and coal 
in Thayetmyo district, British Burma. Antimony deposits in Maulmain district. Kashmir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1885. 

Part. 4 (out of print ),— Geological work in Chhattiegarh division of Central Provinces. Bengal 
earthquake of 14th July 1885. Kashmir earthquake of 30th May 1885. Excavations 
in Billa Surgarn eavft«. Nopaulitc. Sabetmahet meteorite. 


VoIj. XIX, 1880. 

Part 1 (out of print )*— Annual report for 1885, International Geological Congress of Berlin. 
Pataogoio Fossils in Olive group of Salt-range. Correlation of Indian .and Australian coal- 
bearing beds, Afghan and Persian Field notes. Section from Simla to W&ngtu, and 
petrological character of Ambhibclites jind Quartz -J)iorites of Sutlej valley. 

Part % (out of print),— ^Geology of parts of Bellary and Anantapu? districts. Geology of Upper 
Dehifig basin in Hlngfii? Hills. Microscopic characters of, eruption rocks from Central 
Mimalayas. Mammaliaoi Kantul Caves,. Prospects of finding coal in Western Knjputana. 
. . GHve grotip Of Salt-raAgo. Bouldcr-beds of Salt-range. Gonawana Homotaxis. 

Part 3 (out o/priwf).— Geological sketch of Vizagapatam district, Madras. Geology of Northern 
. Jesaln&r* MicroBcopio structure of Maloni rocks of Arvall region, Malanjkhandi copper* 
ore iuBklaghat'distriot, 0. P, 
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Port 4 (out of print)*— Betroicuia in India. Pctrdleuni exploration at J '^Bakhm In V 

dblinttAagwra ec#!*leld«. Field-note from Afghanistan : No. 3, TurHiOim, .jgMy. trap, 
tion from cum of the mud volcanoes of Cfmdnufc Island, Arakan 

Analysis of gold dwt from Meza valley, Upper Burma. , </ ‘ fc : * . v, < . : 


, Vou xx, mi> ' v v /‘‘V-;’ - Jn’ 

Pm 1 (out of print )*— Annual report for 1886. Field -notes from Afghanistan : No.Vfrom 
Turktetan to India. Physical geology of West British Garhwal; witfc notes on » route 
travemri through J aunsar-Ba war and Tiri -Garhwal, Geology of Garo Hills. Tndkfl 
image-stones. Soundings recently taken off Barren Island and Naroondam. Takhir 
boulder- bed ft. Analysis of Fboaphatic Nodules from Salt-range, Punjab. ■ 

Part 2 (<mt of print).— ¥ q&& vertebrate' of India. Echinoidoa of cretaceous series, of Lower 
Narbada Valley. Field-notes.: No. 6— to accompany geological sketch map of Afghanistan 
and North-Eastern Khorassan. Microscopic structure of ftaimahal ana Deccan traps. 
Dolerite of Chor. , Identity of Olive series in east, with speckled sandstone in .treat, of 
Salt-range, in Punjab. 

Part Retirement of Mi*. Mcdlioott. J. B. Mushketoff’s Geology of Russian Turkistan. 
OrystoUJne aad ttietaroorpluo rook, o t tower H^neUye, G*rhw»l, and KmnUm, fieotioh 
l. Geology of Simla and Jutogh. Lalitpur * meteorite. 

Port 4 (out of print).-*- Points in Himalayan geology. Crystalline and metamorphio rocks of : 
leaver Himalaya, Garhwal, and Kumabn, Section II. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Chhattisgarh coal-field (Second 
notice). Pressure Metamorphism, with reference to foliation of Himalayan Gneissose 
Granite. Papers on Himalayan Geology and Microscopic Petrology, 


» " Vot. XXI. 1888. 

Part J. — Annual report for 1887. Crystalline and metamorphio rooks of Lower Himalaya 
Garhwal, and Kumann, Section HI. Birds’ -neBt of Elephant Island, Mergui Archipelago! 
Exploration of Josalmer, with a view to discovery of coal. Facetted pebble from boulder- 
bed (' speckled sandstone ’) of Mount Ohel in Salt-range, Punjab. Nodular stones obtained 
off Colombo. 

Pari 2 (vutqf print ).— , Award of Woolaaten Gold Medal, Geological Society of London, 1888. 
Dhorwar System in South India. Igneous rooks of Raipur and Balaghat, Central Provinces. 
Sangar Marg and Mehowgalo coal-fields, Kashmir. 

Port 3 (out of print ).— Manganese Iron and Manganese Ores of Jabalpur. • The Carboniferous 
Glacial Period.’ Pro- tertiary oodimontaiy formations of Simla region of Lower Himalayas. 
Part 4 (out of print ),— Indian fossil vertebrates. Geology of North-West Himalayas. Blown* 
Sand rock sculpture. Nummulites in Eanskar. Mica traps from Barakar and Raniganj. 


- Von. XXII, 18f6. ^ 

retort** » ^te<R*rUr 

diamonds, «ndM. Chapers alleged discovery of ditoondcih mau. GenerS position 
of so-called Plesiosaurus mdioua, Flexible sandstone ot Itocolumite, its nature, mode of 
occurrence in India, and cause of 4ts flexibility. N^l^da Chelonia. 

'■Piw 8.(o*t of pr iaf J^IhdJan Steatite. inSiw^cw^ ‘‘Garteni. 

ferous GladaJ FeHod*" Notes o£ Dr. W. Waagea’s ‘’ Carboniferous Glacial Period *V (Ml* 
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PoHi(aut ofprint).-«Aaaa»l report for 188ft lAfcsdoai ooaWMds, JaioMa Hills. Pectoral 
' . ' *#» psivwr $ and skull of Indian Dicyonodonte. Vertebrate remains from Nagpur 
Oistnot (with doacription ot fish-skull), Crystalline and metamorphio rotks of Lower 
Himalaya#, Wwtf and Kumauu, Section IT, Rivals oT Olive-group, Ratt-range. 

, Mud-banjc* . , 

; Part 2(mtof Petroleu & explorations in Harnai district, Baluchistan, Sapphire Miao 

of Kashmnv J f tipposed Motrfec of Diamond at Wajra Karor, Madras. Souapofc Gold-field. 
Ffold-notce from Shan Hills (Upper Burma). Now species of ffyriJtgosp^fipriak; , 

Way belw&n Sharigh and Spintangi, and of.country between it^aud^^l^^urrtiy 
through India m. 1888*89, by !Pr. Johannos WaJther. Coal-field# of Loirungao, Moos&n> 

• drsw, and Afao-be-lar-kar, in the Kh&si Hills. Indian Steatite, Provincial Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Gem Stones, and Quarry Stones 
in Indian Empire. 4 

PttH 4 {out of print),*- Geological sketch of Naim Tal ; with remarks on natural conditions 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Coal bbfcwocn Lisu and 
Ramthi rivers, Basic Eruptive Books of Kadapah Area, Deep Boring at Lucknow, 
Coal Seam of Dore Ravine, Hazara, 


Von. XXIV, mi. 

Part 1 (<w i of print ),— Annual report for 1S90. Geology of Salt-rauge of Punjab, with 
re-considered theory of Origin and Age of Salt-Marl. Graphite in decomposed Gneiss 
(Laterite) in Ceylon. Glaciers of Kabru, Pandim, etc. Salts of Sambhar Lake in Raj- 
putana, and 4 Reh * from Aligarh in North-Western Provinces. Analysis of Dolomite 
from Salt-range, Punjab. 

Part £ {out of print ). — Oil near Moghul Kot, in Sherini country, Suleiman Hills. Mineral Oil. 
from Suleiman Hills. Geology of Lushai Hills, Coal-fields in Northern Shan State*. 
Reported Namsdka Ruby-Mine in Maingldn Stab*. Tourmaline (Schorl) Mines in Mainsldn 
State- Salt-spring near Bawgyo, Thibaw State. 

Part 4 { out of print ). — Boring in Daltonganj Coal-field, Palamow. Death of Dr. P. Martin 
Duncan, PyroxCnia varieties of Gneiss and Soapolito- bearing Rocks. 

Part 4 {out of print).— Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology 
and Mineral Resources of Sikkim. Rocks from the Salt-range, Punjab. 


Vol. XXV, 1892. 

Part 1 f out of prinf).— Annual report for 1891. Geology of Thai Chotiaii and part of Mari 
country. Petrological Notes on Boulder- bod of Salt-range, Punjab. Sub-recent and 
Recent Deposits of valley plains of Quetta, Pishin, and Dasht i-Bedalot ; with appendices 
On Ghammans of Quetta i and Artesian water-supply of Quetta and Pishin. 

Pari 2 {out qf print ).- Geology of Saled K6h. Jherria Coal-field. 

Part 3 {out of print).-* Locality of Indian Tschofikipitc. Geological Sketch of country north of 
Bhaino. BoonOmioresources of Amber and Jade mines area in Upper Burma. * Iron-ores 
and Don industries of Salem District. Ricbockito in India. Coal on Great Tenasscrim 
River, Lower Burma. 

Part 4 (out 6/prinl).— Oil Springs at Mocal Kotin Shirani Hills. Mineral Oil from Suleiman 
HuIb. New Ambardike Resin in Burma. Triassic Deposits of Salt-range. 

\ \ Vot. XXVI, 1893* 

Part 4 (mil of report for 1892. Central Himalayas* Jodeite in Upper Burma, 

* Barmite, ncw, Fossil Resin from .Upper Burma^ Prospecting Operations, Mergui District, 

‘ Pw42 {out ^j?ria().-^iarthqtiake m Baluchistan of 20th December 1892, Bmraite, new axnber- 
like fossils £nom ; Upper Baiter*. Alluvial deposits and Subterranean water-supply of 

of <8be*anl Hills. Cerbomferoos Fossils front Tenasrorim. 

Bofiugat Cband*TMigch?e, .Granite in Tavoy and Mergui. 

Part 4 {out of print).— ffcolagy 9 * country between Chappar Rift and Hamai in Baluohfetan. 





you xtm> im. 

Part 1 (out of pr(n &)> — 'Annual report for 1893. Bhaganwala Coal-field, Salt-range* Punjab 
Part t (out -of print),-*- Petroleum from Burma* Singareni Coal-field, Hyderabad (Deccan). 

Gonna Landslip, Garhwal. * 

Part 3 (out of print ), — Cambriau Formation of Eastern Salt-rango. Giridih (Karh&rharil Coal- 
ftelds. chipped (?) Flints in Upper Miocene of Burma, Velates Schmideliana, Chemu., 
and Pro velates grandis, Sow. »u. t tu tertiary Formation of India and Burma/ * , . , T 

Part 4 (out of print ). — Geology of YVuntho in Upper Burma* Eohinoida from Upper Cretaceous 
System of Baluchistan. Highly Pbosphatio Moa Periodotites intrusive in lower Gondwana 
Rooks of Bengal. Mioa-Hypersthene-Hornblende-Periodotite in Bengal. 


Vot. XXVIII, 1895. 

Part /.— Annual report for 1894. Cretaceous Formation of Pondicherry. Early allusion to 
Barren Island. Bibliography of Barren Island and Nareondajn from 1884 to 1894. 

Part 2 (out of print ). — Cretaceous Rooks of Southern India and goographical conditions during 
later cetaceous times. EKporimental Boring for Petroleum at Sukkur from October 1893 
to March 1895. Tertiary syfttera in Burma. 

Part 3 (out of print).**- Jadeite and other rocks, from Tam maw in Upper Burma. Geology of 
Toohi Valley. Lower Gondwanas in Argentina. f 

Part 4 (out of print }* — Igneous Rocks of Giridih (Kurhurbareo) Coal-field and their Contact 
Effects. Vindhyan system south of Son© and their relation to so-oallod Lower Vindhyafis. 
Lower Vindhj r *n area of Son© Valley. Tertiary system in Burma. 


Vol. XXIX, 1896. 

Part l (out of print ). — Annual report for 1895. Acioulat inclusions in Indian Garnets. Origin 
and Growth of Garnets and of their Micro pegmatitio intergrowths in Pvroxenio rocks. 

Part 2 ( out of print). — Ultra- baskwocks and derived minerals of Chalk (Magnesite) hills, and other 
localities noar Salem* Madras. Corundum localities in Salem and Coimbatore districts, 
Madras. Corundum and Kyanitc in Manbhum district, Bengal. Ancient Geography of 
“ Gondwana -land.” Notes. 

Part 3.^— Igneous Rocks from the Toohi Valley. Notes. 

Part 4 (out cf print ). — Steatite mines, Minbu district, Burma. Lower Vindhyan (Sub-Kaimur) 
area of SOnc Valley, Rewah. Notes. 


Vol. XXX, 1897. 

Part J (out of print ). — Annual report for 1896. Norite and associated Baslo Dykes and Lava 
flows in Southern India. Genus Vertebraria. On Glossoptoris and Vertebraria. 

Part 8.— Cretaceous Deposits of Pondicli^rri. Notes. 

Part 3 (out of print ). — Flow structure in igneous dyke. Olivine -norite dykes at Coonoor. Exca- 
vations for corundum near Palakod, Salem District. Occurrence of cool at Palana in 
Bikaner. Geological specimens collected by Afghan-Bainch Boundary Commission of 1896. 

Pari 4 ( out of print ). — Nemalito from Afghanistan. Quartz-barytes rock in Salem district, 
Madras Presidency. Worn femur of Hippopotamus irravadieus, Out. and Falo., from 
Lower Pliocene of Burma. Supposed eoal at Jaintia, Baxa Duars. Percussion Figures 
on miens. Notes. 


Vol. XXXI, 1904. 

part J (ml of print).— Prefatory Notice. Copper-ore near Komai, Darjiling district. Zewan 
beds in Vihi district, Kashmir. Coal deposits of Isa Khel, Mi&nwali district, Punjab. 
Um-Rilelig coal-beds* Assam. Sapphirine-bearing rock from Vizagapatam District. Mis- 
cellaneous Notes. Assays, 

Part 2 (mi o/prin#),— LL-Gcral. 0, A. MuoMahon. Cyclobus Hay deni Diener. Auriferous 
Occurrences of Ghotrt Nagpur, Bengal. On the feasibility of introducing modem methods 
of Coke-making at East Indian Railway Collieries, with supplementary note by Director, 
Geological £5ur*ey of India, Miscellaneous Notes. 

Parl 3 (out ofwini}.^Vppw FaWoaoio formations of Eurasia. Glaciation and iBfcWwAf Bfnd 
, Valley. Hajorites in Trias of Balur hfctan. Ideology and Mineral ResoiJtees or Mayur- 
. bhanj. Miscellaneous Notes. ... >* . v,.:' r'V' 

' part 4 (OUt of priill/).— Gpology erf tJntaer Assam. AiiriftamiK OrVmrnin<>OB rt( AtatSl. 
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Part 1 .— -Retlsw of Mineral Production of India duritogi 89 fi-lii 03 , 

Part 2 (out of jjrtfUj^^-Oenejpal report, April 1908 to December 1004. Geology of Pro winces 
of Tsang mA tj in Tibet. Bauxite In India. . MiscellaneottS Notes < 

Part 8 (out Of pmf}.— Anthracolifchic Fauna from Subausiri Gorge* Assam, Elephaa Antiques 
(Namadleus) .in Godavari Alluvium. Triassio Fauna of Tropites-Umeetone of Byans* 
Ambly gonitein Kashmir. Miscellaneous Notes. 

Port 4.— Obituary notices of B. B. MedHcott and W. T. BlanfPrd. Kangra Earthquake of 
. 4th April 1906. Index to Volume XXXII. 

y oi. xtxnt* 1906. 

Part f (out of print).— Mineral Production of India during 1004. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Course of Nam-tu River, Northern Shan States. 
Natural Bridge In Gokteik Gorge. Geology and Mineral Resources of Naruaul District 
(Patiala State). Miscellaneous Notes. 

Part 2 (out of print ). — General report for 1905. Lashio Coal-field, Northern Shan States. 
Natftma, Mansang and Man-se-le Coal-fields, Northern Shan States, Burma. Miscellaneous 
Notes. 

Part $ ( out of jpnal).— Petrology and Mang&ncee-ore Deposits of Sausar Taheil, Chhindwara 
district. Central Provinces. Geology of part of valley of Kanhan River in Nagpur and 
Chhindwara districts. Central Provinces. Manganite from Sandur Rills. Miscellaneous 
Notes. 

Part 4 (out of Print). — Composition and Quality of Indian Coals. Classification of the Vindhyan 
System. Geology of State of Panna with reference to tho Diamond-bearing Deposits. 
Index to Volume XXXIII. 


Von. XXXIV, 1906. 

Part J (out of print ). — Fossils from Haloritcs Limestone of Bambanag Cliff, Kumaon. Upper 
Triassio Fauna from Pishin District, Baluchistan. Geology of portion of Bhutan. Coal 
Occurrences in Foot-hills of Bhutan* Dandli Coal-field : Coal outcrops in Koth Taheil 
of Jammu State. Miscellaneous Notes. 

Part 2 (out of print ).-*- Mineral production of India during 1905. Nummufites Douvillei, with 
remarks oh Zonal Distribution of Indian Nummulites. Auriferous Tracts In Southern 
India. Abandonment of Collieries at Warora, Central Provinces. Miscellaneous Notes. 

Part 3 (out of print ). — Explosion Craters in Lower Chlndwin District, Burma. Lavas of Pavagad 
Hul. Gibbslte with Manganese-ore from Talevadi, Belgaum district, and Gibbsite from 
Bhekowli, Satara District. Classification of Tertiary System in Sind with reference to 
Zonal Distribution of Eocene Echinoidea. 

Part 4 (out cfprint ).-^ Jaipur and Nazira Coal-fields, Upper Assam. Makum Coal-fields between 
Tirap and Namdang Streams. Kobat Anticline* near Seiktein, Myingyan district. Upper 
Burma. Asymmetry of Yen&ngyat-SingU Anticline, Upper Burma. Northern part of 
Gwegyo Anticline, Myingyan District, Upper Burma. Breynia Multituberoulata, from 
Nari of Baluchistan and Sind. Index to Volume XXXIV. 


yoliua in Nummu* 
f neighbourhood, Dacca 


, : Vol. XXXV, 1907. 

Part l (out of j>riai).^-General report for 1906. Ortbop 

litic Series. Meteoric Shower of 22nd October 1908 at Dokaohi an 
■ d istri c t. 

! Part 2 (out if print ). — Indian Aerolites*. Brine-wells at Bawgyo* Northern Shan States. Gold- 
.. , bearing Deposits of Lpi Twang, Shan States. Physa Prinsepii in Maestriohtian strata of 

Balugh ^mm ^ M iecePaneous Notes. r ^ ^. m<d ^ Notes certa* 

^oert^ Glaciers in North-West Himalaya. B. — Notes on certain 
Totes on certain Glaciers in Kumaon. index to Volume XXXV - 

V 0 L.XXXVI, 1907-08. 





ess, 


— Bed. ot gaihmir. Voloivnlo outb 
Stew State*. New mis* from B ; tiHill», BotashfaUju 
Kashsah- 



Part it {out of print ). — Mineral Production of India during 1906. Ammonite of Bash Beds. 
MiwsdUaacoiw JNotoe. . 

Part 3 tout of priiit ).— Marine fossils in Yenangyaimf pil-fleW, Upper Burma, Freshwater 
sheusof genus Batiesa in Yenangyauug oil-field, Upper Burma. New Specie* of Dendro- 
phyllia from Upper Miocene of Burma. Structure and age of Taungtha hills, Myiiagyan 
diatrioV Upper Burma. Fossils from Sedimentary rooks . of Oman (Arabia)* Rubies In 
Kacbin bills. Upper Burma. Cretaceous Orbitoidee of India. Two Calcutta Earthquakes 
Of 1906. Miscellaneous Notes. 


Part 4 (out of print).—- Pseudo-Fueoids from Fab sandstones at, Fort Mtmro, and from Vindhyou 
series, dadeite in Kachin Hills, Upper Burma. Wetchok-Ycdwet Pegu outcrop, Magwe 


district, Upper Burma. Group of Mangattates, comprising Hollandite, Psilomelane and 
Coronadite. Occurrence of Wolfram in Nagpur district, Central Provinces. Miscellaneous 
Notes. Index to Volume XXXVI. 


Vol. XXXVII, 1908.09. 

Part 1 (out of print ). — General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print ). — Tertiary and Post-Tertiary Fresh watex Deposits of Baluohistan and Sind, 
Geology and Mineral Resources of Rajpipla State. Suitability of sands in Rajmahal Hills 
for glass manufacture. Three new Manganese-bearing minerals Vredenburgite, Sita- 
parite and Juddite. Latorites from Central Provinces. Miscellaneous Notes. 

Part 3 (out of print ). — Southern part of Gwegyo Hills, including Payagyigon-Ngashandaung 
Oil-field. Silver-lead mines of Bawd win, Northern Shan States. Mud volcanoes of Araksn 
Coast, Burma. 

Part 4 . — Gypsum Deposits in Hamirpur district. United Provinces. Gondwanas and related 
marine sedimentary system of Kashmir. Miscellaneous Notes. Index to Volume 
XXXVII. 

Vol. XXXVIII, 1909-10. 

Part J . — General report for 1908. Mineral Production of India during 1908. 

Port 2 (out of pfittt).-— Ostrea latimsrginata in “ Yenangyaung stage ** of Burma. China-clay 
and Firo-clay deposits in Rajmahal Hills. Coal at Gilhurria in Rajmahal hills. Pegu 
Inlier at Ondwo, Magwe district, Upper Burma. Salt Deposits of Rajputana. Miscella- 
neous Notes. 

Part 3 . — Geology of Sarawan, Jhal&wan, Mekran and the State of Las Bela. Hippurite-bearing 
limestone in Scistan and Geology of adjoining region. Fusulinidie from Afghanistan. 
Miscellaneous Notes. 

Part 4 . — Geology and Prospects of Oil in Western Prome and Kama, Lower Burma (including 
Namayan, Padaung, Taungbogyi and Ziaing). Recomlation of Pegu system in Burma 
with note® on Homon of Oil-bearing Strata (including Geology of Padaukpin, Banbyin 
and Aukmaneinj. Fossil Fish Tfceth from Pegu system, Burma. Northern port of 
Yen&ngy&t Oil-field. Iron Ores of Chanda, Control Provinces. Geology of Aden Hinter- 
land. Petrological Notes on rooks near Aden, Upper Jurassic Fossils near Aden. Mis- 
cellaneous Notes. Index to Volume XXXVIII. 


Vol. XXXIX, 1910. 

Quinquennial Review of Mineral Production of India during 1904 to 1008 (out of print). 

Vol. XL, 1910. 

Part L— Pre-Carboniferous Life-Provinces. Lakes of Salt Range in the Punjab. Preliminary 
survey of certain Glaciers in Himalaya. D, — Notes on certain Glaciers in Sikkim. New 
Mammalian Genera and Species from Tertiariea of India. 

Part 2 (out of print). — General Report for 1909. Mineral Production of India during 1909. 

Part &^~Reviaed Classification of Tertiary Freshwater Deposits of India. Revision of Bilurfon- 
' Trisa .Sequence in Kashmir. Fenestolla-bearing beds in Kashmir. 

Part 4 (out of print ). — Alum Shale and Alum Manufacture, Kalabagh, Mianwali district, Punjab. 
Com -fields inNorth-Eastern Assam. Sedimentary Deposition of Oil. Miscellaneous Notes, 
Index to Volume XL. , 

■■ ■, „ _ - .{ ' pi _ . ’ ■ 0 - - ; > : ’1 

Pan J.-r<£ge and continuation in Depth of M«aga^t-dijes of Nagpur-Balaikat Area, Central 

mn pf Uangpm State, Bengal, and Distribution of Gofcdite 
; Series ul India. Baluchistan Earthquake of filet October 1909. Identity of QitrekBro- 
wmMp Noetling, from Pago Syitem of .Burma and Ostoea. Digitahna, Richwald, f*o$ 
Miocene of Europe* Mr. T. R. Blyth. Miscellaneous Notes. 
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Part 2 . — General Export lav 1910. Devonian Fossils from Chitral, Persia, Afghanistan and 
Himalayas. Section* in Pit Panjal Range and Sind Valley, Kashmir. 

Part 2 , — Mineral Production of India during 1910. Samafikiio and other minerals in Nellore 
District! Madras Presidency. Coal in Namchik Valley, Upper Assam. Miscellaneous 
Notes. 

Part 4.— Pegu-EoCene Succession in Minbu District near Ngape. Geology of Hensada District* 
Burma. Geology of Lonar Lake>with note on Lonar Soda Deposit, International Geo- 
logical Congress of Stockholm. Miscellaneous Notes. Index to Volume XU. 

Vot. 3£H, 1912. 

Part 1 . — Survival of Miocene Oyster in Recent Seas, Silurian Fossils from Kashmir. Blftiite 
from Salt Range. Gold-bearing Deposits of Mong Long, Hsipaw State, Northern Shan 
States, Rurma, Steatite Deposits, Iaar State, Miscellaneous Note. 

Part 2 . — General Report for 1911. Dicotyledonous Leaves from Coal Measures of Assam. 
Poring Glaoier, Kuin&on, Himalaya, June 1911. Miscellaneous Notes. 

Part 3 . — Mineral Production of India during 1911. Kodnrite Series. 

Part 4 , — Geological Reconnaissance through Dohong Valley, being Geological Results of Alter 
Expedition, 1911*12. Traverse aoross the Naga Hills of Assam, Indian Aerolites, Mis- 
cellaneous Notes. 


Vol. XLI1I, 1913. 

Part I {out of print ). — General Report for 1912. Garnet as a Geologioal Barometer. Wolframite 
in Xavoy District, Lower Burma. Miscellaneous Notes. 

Part 2 (out of -print ), — Mineral Production of India during 1912. Relationship of the Himalaya 
to tho Indo-Gangetio Plain and the Indian Peninsula. Hambergite from Kashmir. 

Part 3 . — Contributions to the geology of the Province of Yilitnan in Western China. : J. — 
Bhamo-Teng-Yitoh Area. Q. — Petrology of Volcanic Rocks of Ting-Yiich District. The 
Kirna Hills. Banswai Aerolite. 

Part 4 . — Gold-bearing Alluvium of Chindwin River and Tributaries. Correlation of Biwalik 
with Mammal Horizons of Europe. Contributions to the Geology of the Province of 
Ydnnan in Western China : III.— -Stratigraphy of Ordovician and Silurian Bods of Western 
Yiinnan, with Provisional Palsaontologioal Determinations. Notes on “ Camaroerinus 
Asiatious ** from Burma. 


Vol. XLIV, 1914. 

Part 1 (out of print ).— General Report for 1913, Carbonaceous Aerolite from Rajputana. Num- 
mulitos as Zone Fossils, with description of some Burmese species. 

Part 2 . — Contributions to tho Geology of tho Province of Ytlnnan in Western China : IV.— 
Country around Yttnnan Fu. Dyke of white Trap from Pencil Valley Coal-field, 
Chhindwara District, Central Provinces. Mineral concessions during 1913. 

Part 3. — Coal-seams near Yaw River, Pakokku District, Upper Burma. The Monazite Banda 
of Travanoore. Lower Cretaceous Fauna from Himalayan Gieumal Sandstone together 
with description of a few fossils from Ghikkim series. Indarotoa salmontanus Pilgrim* 
Future Beheading of Son and Rer Riversby Haado. 

Part 4.— Salt Deposits of Cis- Indus Salt Range. Teeth referable to Lower Siwalik Creodont 
genus 1 Dissopaalis ’ Pilgrim. Glaoiers o! Dhauli and Liaacr Valleys, Kumaon, Himalaya, 
September 1912. Miscellaneous Notes. 


Vol* XLV, 1915. 

Part I.— New Siwalik Primates. Brachiopoda of Namyau Beds of Burma. Miscellaneous 
Note. , 

Part ?. — General Report for 1914. Note on Sivadurus and Pararoachsarodua. 

Part 3, — Mineral Production of India doling 1914. Three New Indian Meteorites. Kuttip- 
puraan, Shupiyan and Kamsagar. Dentition of TragulidGenus (Dorcabune). Hematite 
Crystals of Ccifiindiform Habit from Kajlidonmi, Central India* 

Part — Geology of nountry near Ngahlaingdwin. Geology of Ohitral, Gilgitand Pamirs, 

. i . v Yob. XLYI, DID, 

Quinquennial Review of Mineral Prodnotion of India for 1909 to 1913 (out of print)* t. 
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Vol. ttvn, loii. 

^* ri . fa MW. Eooeno MssbosIs from Bora*. UboelluMoMa Note*. 

*"*£7$ 5*jS??SL3 r *I , i r fe M . 0< W«8«. CaOntoiwMa Dfatriet, 0«M Itawtaw, tow 

_.<>«• of Twinng«, Northern atw. Stott*, 

W J* — Obittein?y ; A. C. Burton* Minora! Production of I nd ia A« 4 " g 1915. FJemjngoc- 
»** ¥ 1 $* gWwp 0< Upper Cret ^ e<w « *ad Ebeone Ostnrfdn, with description* cftwo 

the Geology of the Brovfnoe of Yflnaan in Weetem flkhit 

fi?£MSR "* Mek0I $ VSlley *' AfoMttwoo«to,»»tt«W. Ww 

Vou sxvm, 1917. 

Part J.~Gtt»r*l Report for 1916. A revised oUreifiction of the Qondwma System. 

jjfc jffi " 1 * 1 Pr0d0Ctk> “ 01 Ind “ dnring 1H0 ’ J^aawl eoftsotton* from Nasal Beds of 

° f HoU ‘ ndite - G * olfl *y «d Ore Deposits of 

Port <.~Bi»ixa.L*l»o t Hills in Eastern Bajputana. Origin of the Uterite of Sponi, Oentrel 

ifVO^lUOfti 

Vol. XLIX, 1918.19* 

***** Rop ° rt * or 3917 ‘ CaMitorite Deposits of Tavoy. Lea Echinides dee *• Bagh 

Pam $. — Mineral Production of India during 1917. Support ol Mountains of Centra! Asia . 

Stratigraphy in North-West Punjab. Aquamarine Mines of Daso, 
Baltbtan. Srimangai Earthquake of July 8th, 1918. 

^*wfd , -**“Possible Ooeurrenoe of Petroleum in Jammu Province : Preliminary Note on the 
Naj-Budhan Dome, of Kotii Tehsil in the Punch Valley. Submerged Farits at Bombay. 
Infra-Trappeans and SittciBed Lava from Hyderabad. S, India. 

Vol. L v 1919. 

PaH Report for 1918* Potash Salts of Punjab Salt Range and Kohat. Origin 

* wtd History of Rock-salt Deposits of Punjab and Kohat. 

Porn ^Tungsten and Tin in Bnrma. Inclination of Thrust-plane between Siwalik and Murree 
SoJSmmIs N' *** New Foswl twhtow in Qaro Hilk. Sazmi Sulphur Mine. 


1918. Gastropoda Fauna of Old 
-Eastern Put&o. 


Part * (out of print), — Mineral Production of India di 
Lake-beds m Upper Burma. Galena Deposits of Noi 
PartJJout ofprinfj.-~Pitchbktade t Monazite and other minerals from Plohhli, Gaya district, 
BihM and Orissa. Natwal Gas in Bituminous SaK from Kohat* Mineral Resources 
of Central Provinces, Miscellaneous Notes. 


Pari I.— General Re; 


Vol* LI, 1990 -21. 


Mineral 
>1 Seams 

Pa < * ^SEpi^ SoweSrby and on a Sionid Spmgo 

<* fo ^ i C SP*&**. Bulplutt near the confluence of the Greater Zab 
with the Tigris, Mesopotamia, Miscellaneous Notes. 

JWlJL-lfiaard of India during 1019. Results of a Revision of Dr- Nestling's 

Bt3old ^°the^^^ Safe* 18 of Bom*. Marine Fossils collected by M*, 

Pari A.— Illustrated <x 

Vfvipar*. Newf< 

from the Miooene of Burma. 

Vol. lit 

Quinquennial Review ol Miners I Production bf India for 1914.1018* 

Vol. mi mil. 


ve Diagnoses of Fossil Terebrid* from Burma* Indian Fossil 
from the Interfcrajppean beds of Peninsular India. Uuionides 



Kw* Comparative Dia g nose* of Pfeurotomidai from Tertiary Formation of Burma. Com- 
who mm of Ooaid® and CanoeUariid* from tertiary of Burma. Stratigraphy, 
j and Goologfoal Relationships of Lamet* Bed* of Jubbulpore. Rocks now Laweta 
OJat | J tt t btiiporo i Xnt yiot}. 

^art 4 (put of priw<).— Obituary ; Frederick Richmond Mallet. Mineral Production of India 
during 1920. Mineral Resourced of Bihar and Orissa. 

Pol* 4.— Stratigraphy of the Siogu-Yenangyat Area. Analysis of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zone-Fossil from Burma ; AmpulUna (Megaty lotus) 
Birraaniea. 

VOL. HV, 1022, 

Part f. — General Report for 1021. Contributions to the Geology of the Province of Y firman 
in Western China : VI.— Traverses between Tali Fu and Yunnan Fu. Geology of Takki 
Zam Valley, and Karigurem-Makin Area, Wa/iriatan, Geology of Thayetmyo and neigh- 
bourhood, including Padaukbin. Bitumen in Bombay Island. 

Part 2 , — Mineral Production of India during 1921 . Iron Ores of Singhbhum and Orissa. Geo- 
logical Results of Mount Everest Reconnaissance Expedition, Northern Extension of 
Wolfram-bearing Zone in Burma. Miscellaneous Note. 

Part 3, — Obituary : Rupert William Palmer, Indian Tertiary Gastropoda. IV.— Olividre, 
Rarpidtt, Marginriwto, Volutidee and Mitridee, with comparative diagnoses of new species. 
Structure of Cuticle in Glpssopteris angustifoha Brongn, Revision of some Fossil Baiano- 
morph Barnacles from India and the East Indian Archipelago. Contributions to the Geo* 
logy of the Province of Yunnan in Western China : 7.— Reconnaissance Surveys between 
Shunning Fu, Chingtung Ting and Tali Fu. 8.— Traverse down Yang-tzo-ohiang Valley 
from Cbm-chaing-kai to Hui-u-Chou. Boulder Beds beneath Utatur State, Tricuinopoly 
District. Miscellaneous Notes. 

Part 4 . — Geology of Western Jaipur. Geological Traverses from Assam to Myitkyina, through 
Hukong Valley * Myitkyina to Northern Putao ; and Myitkyina to Chinese Frontier. Ou- 

C ue Echluuidea collected by Rao Bahadur S* Sethu llama llau in Burma. Mineral 
mroea of Kolhapur State. Kunghka and Manmaklang Iron Ore Doposits, Northern 
Shan States, Burma. 


VOL. LV, 1923-24. 

Part I.— General Report for 1922. Indian Tertiary Gastropoda, No. 6, Fu aid®, Tuybinellidw, 
Chrysodomid®, Strepturld®, fiuorinicto, Nassid®, Columbellidne, with short diagnoses of 
now Species. Geological Interpretation of some Recent Geodetic Investigations (being a 
second Appendix to the Memoir on the structure of the Himalayas and of the Gangetio 
Plain as elucidated by Geodetto Observations in India). 

Part 2, — Obituary; Ernest (Watson) Vredenburg. Fossil Molluscs from Oil-Measures of Dawns 
Hills, Tenaeserim. Armoured Dinosaur from Lametta Beds of Jubbulpore. Fossil forms 
of Flaouna. Phylogeny of some Turbinelhdse. Recent Falls of Aerolites in India. Geology 
of part of Khasi and Jainti a Hills, Assam. 

Part 3 . — Mineral Production of India during 1922. Ugnitio Coal-fields in Karowa formation 
of Kashmir Valley. Boric and Ultra-Basic Members of the Charnoekite Series m the Central 
Provinces. China Clay of Kacrigi, Khanapur, Belganm District, 

Part 4. — Obituary : Henry Hubert Hayden. Oil Shales of Eastern Amherst, Burma, with a 
Sketch of Geology of Nejrttourhood, Provisional list of Palieozoio and Mesozoic Fossils 
collected by Dr. Coggin Brown in Yttnnan. Fall of three Meteoric Irons in Rajputana 
on 90th May 1921. MUoellaneoua Note. 


Von. LVI, 1924-25. 

part I.— General Report for 1923. Mineral Deposits of Burma, 

Part Mineral Production of India during 1928. 3oda rooks of Rajputana. 

Part J.— Gyrofite and Okenfte Horn Bombay. Freshwater Fish from oil-measures of Dawns 
i Hills. Fossil Ampullariid from Poonch, Kashmir. Calcareous Alga belonging to Triplo* 
porellem (DiwyeUoaoe®) from Tertiary of India. Froth Flotation of indian Coals. Sub- 
marine Mud Eruptions off Arakan Coast, Burma. Cretaceous Fossils from Afghanistan 
s^ A Khorasap, J 

Part d.-Merea Meteorite. Stegodon Ganesa in Outer Siwaillts of Jammu. Land and Fresh* 
Water Fossil Mofinta frbmlUrew&s of Kashmir. Burmese lignites from Namma, Lashio 
- tiftdPauk. Maufypur Salt Works, 


Vot* LVn, 1625. 

Roriew of Mineral Production of India for 1619-im Price 5 Bs. 10 As. 



Vol, tvm, 1095.26, 

Part L— General Report for 1924. Fo»sil Tree in Panchet Series of Lower Gondwatme near 
Asansol* With paleontological Description. 

Part 2. — Obituary i Francis William Walker Possibilities of finding concealed coal-field at a 
workable depth hi Bombay Presidency. Basaltic Lam penetrated by deep boring for 
coal at BhUsawal, Bombay Presidency. 

Part 2.— Mineral Production of India during 1924. Enstatite-Augite Series of Pyroxenes- 
Constitution of the Glauconite and Celadonite. Palagonite -bearing Roierite from Nagpur, 
Part 4.— Fossils Cr6tac& de r Afghanistan. Fossiles du Kashmir eft des Pamirs. Additions 
and Corrections to Vrodenburg’s Classification of the CypncicUe. Petrology of Rocks from 
Gimar and Osham Bills, Kathiawar, India. 

Vol. LIX, 1926. 

Part J . — Genoral Report for 1925. Fomminifera of parts of Western India. 

Part 2- —Sampling Operations in Pcnch Valley Coal-field. Composition of some Indian Garnets. 
Geology of Andaman and Nicobar Islands, with special reference to Middle Andaman Island. 
Occurrence of Cryptohalite. Remarks on Carter’s Genus Conulites. 

Part 3, -Mineral Production of India during 1925. Motamorphio Rocks and Intrusive Granite 
oi Chhota Udepur State. Indian Species of Conoclypeus. 

Part 4.— Low-Phosphorus Coking Coal in Giridih Coal-Field. Ristribution of Gault in India. 
Ago of so-called Danian Fauna from Tibet. Bauxite on Korlapat Hill, Kalahandi $tate, 
Bihar and Orissa. 

Vol. LX, 1927-28. 

Part I.— Gonoral Report for 1926. Six Recent. Indian Aerolites. 

Part 2 , — Gas Eruption on Rarnri Island, off Aracan Coast of Burma, in July, 1926. Oil Indi- 
cations at Rrigh Road near Karachi. Lower Canine of Totraconodon. Geology of 
Bundi State, ftsjputann, 

Patl J.— Mineral Production of India during 1920. Geological Traverse in Yunaslin Valley. 
Ambala Boring of 1020-27. Indian Umouida*. 

Part 4 . — Relationship between Specific Gravity and Ash Contents of Coals of Korea and Bokaro ; 
Coals os Colloid Systems. Contact of Basalt with coal-seam in the Islo of Skye, Scotland : 
Comparison with Indian examples. Barakar-Ironstone Boundary near Begunia, Raniganj 
Coal-Field. Raniganj -Punchox Boundary near Asansol, Raniganj Coal-Fiehl. Pormo- 
CarbonifoTouB Murine Fauna from Umariu Coal-field. Geology ofUmaria Coal-fiold, Rewah 
Stato, Central India. Con. position and Nomenclature of (Tilorophacito and Palagonite, 
and on Chloropheoite Series. Misoellanoous Notes. 


Vol. LXI, 1928-29. 

Part -General Report for 1927. Actionodon risinensis in Lower Gond warms of Vihi district, 
Kashmir. Miscellaneous Note ; Further Note on Nomenclature of Hofiandite. 

Part 2.— Contribution to Geology of Punjab Salt Range. Iron Ore Deposits of Northern Shan 
States. Lower Canine of Indian Kpooios of Conohyus. Miscellaneous Note : Leucopy- 
rite from Kodarma. 

Part 3.— Mineral Production of India during 1927. Note on Coking Tests with Gondwana 
Coals. Zinc-Spinel from Southern India. New Indian Meteorite : Lua Fall. Miscella- 
neous Note ; Lbllingite from Haxaribagli District. 

Part 4.— Erratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Rocks 
associated with thorn. Orbitolin» from Tibrt. Joya Mair Rome Fold, near Ohakwal, 
Jhelum District, Punjab. Occurrence of Ailophane at Tikok, Assam. Miscellaneous 
Note : Australian Species of Genus Gisortia. 

Vol. LXn, 1029-30. 

Pari I.—- General Report for 1026. Miscellaneous Note : New Chromite Localities. 

Part 2.- Obituary : Sivarau Sethu Roma Ran. Specific Gravity and Proximate Composition pf 
Indian Vitraine. New Devonian Fossils from Burma. Rangoon Earthquakes of Septem- 
ber and December 1927. Epicentre of North-West Himalayan Earthquake of 1st February 
1929. Miscellaneous Notes: Indian Beryl, Atoc&mite in Bihar and Pyromorphite in 
Bhagalpur district, Bihar. 

Part 3.«*-MmeTal Production of India during 1928. GranopHyrie Traehite from Salsette Island, 
Bombay. Coal Resources of Jh&ria Coalfield. Coal lost by Fires and Collapses in Indian 
Coal Mines. 

Part 4.— Age of Aravalli Range. Lake's Rule Sot Angle ofOverthjnist, as applied to Itaslaytt, 
Permo-Carboniferous Succession in Warcha Valley, Western' Salt Range, Punjab. Naoki 
(Hyderabad) Meteorio Shower of 29th September 1928. MteoeHaneoos Notes: Boring 
toe water aft Daryapur and Fossil Eggs si Tenaagyaung- 



vol. urn*, mo. 

/.—General Report for 1910. Upper Trisssio Fastil* ftym Burmo-Siameso Frontier.— 
Thaungyin Trias and Description of Corals. Upper TrfeSsio Fossils front Bnrmo*$iamess 
Frontier. — Brachiopoda and LameUibranchia mud Thaungyin River. tTppor Triassio 
Fossils from Burmo-Si&mess Frontier. — Fossils from K&tnawk&la Limestone. Upper 
Triassio Fossils front Bumo-Siaiuesc Frontier.— New Dasycladaeca, Boto^orelhi siawtnsis 
nov. gon^ nov. ep,, with, Description of Allied Genus AckvUlU Pia. Crotaceous Cephalo- 
poda In * Bod Beds * of Kal&w, Southern Shan States, Burma. 

Pari 2.— Methods of Analysis of Coal used at Government Tost House, Aliporo, Calcutta, with 
an Editorial Introduction. Hew fossil localities within Bauch et series of Ranig&nj Coal* ' 
field. Species of Cyllene from Pegu Beds of Burma. Two new species of Vino* Glaciers 
of Karakoram and Neighbourhood. Miscellaneous Note: Dome near Mari in Attock 
District. 

Part 3.— Mineral Production of India during 1029. On the Specific Gravity and Proximate 
Composition of some Indian Durains. 

Part 4.—> Aspects of Modem Oil Field Practice. Ondesoribed freshwater Molluscs from various 
parts of India and Burma. Second note on North-West Himalayan Earthquake of 1st 
February, 1929. Miscellaneous Notes : Train olite from near Jaaldih, Bihar, Sapphirino in 
Vizagapatam District and Titaniferous Augite from Chandrawati, Sirohi State, Rajputana. 

Vol. LX1V, 1930. 

Qirinquonnial Review of Mineral Production of India for 1924-1028. Price 9 R». 6 As. 

. Vol. LXV, 1931*32. 

Part 1 .— General Report for 1930. Additional Note on Samelia Meteorite. Zoning and 
Difference in Composition of Twinned Plagioclaae Felspars in certain rocks from Sirohi 
State, Rajputs na. Albite-Ala B Twinning of Plagiodaso Folspom in certain acidic rooks 
from Sirohi Stato, Rajputana. Jurassic Fossils from Northern Shan States. 

Part 2. — Syntaxia of North* West Himalayas ; Its Rocks, Tectonics and Orogeny. Preliminary 
Note on Pegu Earthquake of May 6th, 1930. Determination from World Records of 
Zero-time and Epicentre of Pegu Earthquake of May 5th, 1930. Long Distance Wave 
Speeds of Pegu Earthquake of May 6tb, 1930. Hocks bearing Kyanite and Sillimanite 
in Bhandara District, C. P. Stratigraphy of Upper Ranikot Series (Lower Eocene) of Sind, 
India. Miscellaneous Note : Fuchsite Vase from Mohenjo Daro (Sind). 

Part 3. — Mineral Production of India during 1930. Geology and Lead-ore Deposits of Mawson, 
Federated Shan States. Weathering of Vindhyau Building Stone. Mucin rites from 
Ordovician of Burma. Miscellaneous Notes : Supplementary note on “ Revisions of 
Indian Fossil Plants, Part II Couiferalea (h. Petrifactions), 1931 ** and Eruption of Mud 
Volcano off Arakan Coast. 

Part 4. — Reaction Minerals in Gamet-Cordieritc- Gneiss from Mogok. Vindhyans of western 
Rajputana. Granitic Intrusions in Ranchi and Singh bhum Districts. Miscellaneous 
Notes : Chonetes in Krol Limestone ; Groen Mica from Bhandara District ; and Olivine- 
Basalt and Tuffs in Maluni Series at Jodhpur. 

Vot. LXVI, 1932-33. 

Part L— General Report for 1931. Rudist® from Eastern Persia. 

Part Lower Palteozoic Fossils from the Southern Shan States. Geology of Nanga Parhat 
(Mt. Diamir) and adjoining portions of Chilas, Gilgit District, Kashmir. Fossil Plants from 
Porsora Stage, Rewa. Swa Earthquake of August Sth, 1929. Overlap in the Ngape Area, 
Minbu District. Miscellaneous Note : Ammonite from Rarari Island. 

Part 3.— Mineral Production of India during 1931. Microscopic Study of some Indian Coals. 
Specific Gravity and Porosity of Indian Building Stones. Indian Soismological Records 
a? Chief Shocks in N.*E. Frontier Region of Burma during 1929 and 1930. Glacier in 
Arwa Valley, Garhwat. 

Part 4. — Stratigraphic significance of Fusulimds of Lower Productus Limestone of Salt Range. 
Dadoxyloii Zalessky i, a new Species of Cordoitean trees from Lower Gondwanas of India. 
Fossil Pentaiooulat Fruit from Pondicherry. Kalava (Calwa) ‘ Wall * in Kurnool District. 
Talc-Serpentine Chlorite Rocks of Southern Mowar and Dungarpur. Age of certain 
Himalayan Granites, Tables of Production* Imports, Exports and Consumption of 
Minerals and Metals in India. 

Vol. LXVII, 1933-34. 

fart 2,— General Report for 1032. Anthraoolithic Faunas of Southern Shan States. 

Part 2. — Geological Reconnamance in Southern Shan States. Geology of the country between 
Kalaw and Tauoggyj Southern Shan States. 

Part 3.— II Gnenl Production of India during 1932. Geological Notts on Traverses in Tibet 
' mode by Sir Henry Hayden in 1922. Origin of Streaky Gneisses of Nagpur District, 

Part 4.— Geology of the Krol Belt. Crush Conglomerates of Dharwax Age from Chota Nagpur 
>pdJubbulpore. 


vox., um 103445 , 

Pari I.-4tenet9l Report for 1933. Obituary: Malbkri Vfoay ok R*©, Kbfinpw Meteoric 
Shower. Cambrian Sequence of Punjab Salk Range. 

Part 2?.~Csittb tUwi-Triwi Sequent* of North Wtetem Kashmir (Parte of Muipriforabed Utad 

and Nepal Obituary i PrwaS» Natbt Bo(^ Notoe : Be^Sea^Saii^m 

District Blfeai * Sod* Deposit and Manufacture of Couttte Soda and Crow Scab at Pawn, 
tll Ahmedabad District; Potash* content of EwAte, Semhnar Salt L*ke, SufsaUnai 
Ahinogen from Cuddapah XHatrlet j ahd Quarterly Statistka of Production of Coal, Gold 
and Petroleum in India : January to Bareli, 1934. 

Part I — Mineral Production of India during 1933. Manganese-lime Series of Gamete. Che- 
mical Composition of Deftr&n Trap FWa of Lmga, Chhindw&ra District, Central Pro- 
vinces, Miscellaneous Note : Quarterly Statistics of Production of Coal Gold and Petro- 
leum in India ; April to June, 1934. 

Part 4.-* Soils of India. Lateritisation of Khondelite. Snout of Biafo Glacier m Baltistan* 
Turonian Ammonite {MammUfs Davitst) 6 om Rarnri Island, Burma. Miscellaneous Notes : 
Quarterly Statistics of Production of Coal, Gold and Petroleum m India ; July to Septem- 
ber, 1934 ; Tertiary Hocks near Puri ; and Cretaceous and Eocene Volcanic Rocks of the 
Great Himalaya Range to North Kashmir. 

Vot. LXK. 1935-36. ’ 

part I.-*- General Report for 1934, Primitive Fossils, possibly Attematoua and Neortrematone 
Braehfopoda, from the Vindhyans of India. Miscellaneous Notes : Quarterly Statistics 
of Production of Coal, Gold and Petroleum in India : October to December, 1934, and 
Additional Note on Nomenolature of Bollandite. 

Part 3.— 1 Traverses in Himalaya. Jabalpur Plants from Satftra Goudwana Basin, Xhizo- 
mopsis Gothan and Bze and Ihctyoptmdwm Fewtmantel. Sfbeeioeirierite, containing 
a New Species of Dadoxylon {£>, parbehenee ), from Lower Gondwsna Coal Measures of 
India. Earthquakes recorded by the Pendulum Seismograph at Shillong (Assam) front 
1903 to 1931. Preliminary Geological Report on BalnohuUn (Quetta) Earthquake of 
May 31st, 1935. Miscellaneous Notes : Quarterly Statistics of Production of Coal Gold 
and Petroleum in India : January to March, 1935 and Gypsum in Upper Vindhyans of 
Rajputana. 

Part 3 . — Mineral Production of India during 1934. India’s Coal Resources. (Being a 
note on the reserves available in India of good quality coal including coking coal.) 
Results of Low-Temperature Carbonisation of some Lower Gondwaua Indian Coals* 
Attrition tests on Stonos used as Road-Metal in India. Obituary : James Malcolm Mac- 
laren. Miscellaneous Note : Quarterly Statistics of Production of Coal, Gold, and Petro- 
leum in India ; April to June, 1935. 

Part 4. -Buchanan’s Laterite of Malabar and Kanara. Solubility of Quarts. Natural Gas at 
Gogha, Kathiawar. Patwar Meteoric Shower of the 29th July, 1935. Fermoria 
Minima : A Revised Classification of Organic Remains from Vindhyans of India. Ore 
minerals from Bawdwin, Shan States. Miscellaneous Note : Quarterly Statistics of 
Production of Coal Gold and Petroleum in India ; July to September, 1935. 


Vol. LXX, 1033. 

Quinquennial Review of Mineral Production of India for 1929-1933. Price 8 R*. 4 As. 

vot. 7i, me. 

part L— General Report for 1935. Dyke Rooks of Keonjhar State, Bihar and Orissa, MisceD 
tenuous Hotel Quarterly Statistics of Production of Coal, Gold and Petroleum hi 
India : OetoW to December, 1935. 

Part g,— Per petl Meteoric Shower of 14th May, 1935, Tiropati and Bahjoi Meteorites. Ortrea 
(Cramodrea) from near Baripada, Mayurbhanj State. Matanidttm and WticKadia 

in India. Creteteoua Cephalopoda mm Bad Bed* of Malaw and Age of Red Bed*. Con- 
tributions to the Geology Of the Province of Yfornan id Western China s 0.— Brachippod 
Beds of IAu-wun and related formation* in Shan State* and lado-Chma, Geological Age 
of Namyau, Liu-won add Napeng Bed* and of mmirn other formations in Indo-Ohina. 
Miscellaneous Note ; Quarter^ Statfctfos of Production of Coal, Gold and Petroleum hi 
India .* January to Mateh, 1933. * * * 

Canton*, and Ind« to Rword* VoK 14XV <1*6),' .ft** 8 B* 12 M. . ' 
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MISCELLANEOUS PUBLICATIONS. 


A Manual of the Geology of India. 

VoL 1. Peninsular Am. 

VoU 2. Extra Peninsular Area. 


Vol 3* Economic Geolog 
Vol. 4* Mineralogy. By 


4 Vole. With map, 1879-1887 — 

v By. H, B. Medlicott and W. T. Blanford* Price 
X 8 rupees (mt of print), 


By V. Ball. Price 8 rupees <t*wf of print}* 


Price 2 rupees {out of print). 


A Manual of the Geology of India, 2nd edition. By R. X>. Oldham (1893). Price 8 rupees 


A Manual of Geology of India, Economic Geology by the late Prof. V. Ball, 2nd edition, revised 
in parts — 

’ Part I.—J Corundum. By T. H. Holland (1628). Price 1 rupee {mt of print). 

An introduction of the Chemical and Physical study of Indian Minerals. By T. H. Holland 
(1896). Price 8 annas (out of print). 

Popular guides to the Geological collection in the Indian Museum, Calcutta— 

No. 1. Tertiary vertebrate animals. By R. Lydekker (1879). Price 2 annas {out of print). 
No. 2. Minorab. By F. K. Mallet (1879). Price 2 annas {out of print). 

No. 3. Meteorites. By F. Fedden (I860). Price 2 annas. 

No. 4. Palaeontological collections. By 0. Foistraantel (1881). Price 2 annas. 

No. 6. Eoonomio mineral products. By F. E. Mallet (1883). Price 2 annas (out t 
A descriptive catalogue of the collection of minerals in the Geological Museum. By F. 

(1883). Price 1 rupee 8 annas. 

Catalogue of the remains of Siwalik Vertobrata contained in the Geological Department of the 
Indian Museum. By R. Lydekker, Pi. L Mammalia (1886). Price 1 rupee. Part II, 
Aves, Iteptilia, and Pisces (1886). Price 4 annas. 

Catalogue of the remains of Pleistocene and Prc- Historic Vortobrata contained in the Geologioal 
Department of the Indian Museum. By R. Lydekker (1886). Price 4 annas. 
Bibliography of Indian Geology. By R. D. Oldham (1888). Price J rupee 8 annas. 
Bibliography of Indian Geology. By T. H, D. LaTouche — 

Part I- A. Bibliography (1917). Price 4 rupees. 

Part I-B. Index of minerals of Economic Value (1918). Price 4 rupees. 

Part II. Index of Localities (1921), Price one rupee. 

Part HI. Index of Subjects (1923). Price 4 rupees. 

Part IV. Paleontological Index (1926). Price 7 ruj*ees. 

Report on the geological structure and stability of the bill slopes around Naim Tnl. Bv T. H. 
Holland (1897). Price 3 rupoes. 

Geological map of India, 1893. Scale l* —96 miles. Price l rupee (out of print). 

Geological Map of India, in 8 sheets, 1931. Scale 1* ~ 32 miles. Price 16 rupees per set, 
in India, post free, or Re. 1 to Rs. 5 per sheot, depending on tho amount of work on the 
sheet. Price 18 rupees or 27 shilbngs per set, post free, outside Lidia. 

Geological map of Tavoy district, Burma, 1019. Scale r«4 miles. Prico 6 rupees. 

Geological map of Bihar and Orissa, 1022. Scale 1*= 16 miles. Price 6 rupees. 

Geological map of Jliaria Coalfield, in 8 sheets, 1929. Scale 4*«=1 mile. Price 4 rupees per 
sheet, or 25 rupees per set of 8 sheets and 3 plates of bore-hole records. 

Geological map of ftaniganj Coalfield, in 21 sheets, 1930. Scale 4^1 mile. Prico 4 rupees 
per sheet, or 06 rupees per set of 21 sheets and 3 plates of bore-bole records. 

General Report for the period from 1st January 1897 to 1st April 1898. Trice 1 rupee (mi of 
print). 

General Report for the year 1898-1890. Price 1 rape© (out of print). 




ByT. H. 


General Report for the year 1898-1890. Price 1 rape© (out of print). 

General Report for the year 1899-1900. Price 1 rupee. 

General Report for the year 1900-1901. Price 1 rupee. 

General Report for the year 1001-1902. Price l rupee, 

General Report for the year 1002-1903. Price 1 rupee. 

Sketoh of Mineral Resources of India. By T, H. Holland (1908). Price l rupee (out of print). 
Contents and Index to Records* Vols. I-LXV (1036). Price 6 rupees 12 annas. 

Contents end Index to Memoir^ Vols. I-LIV (1932). Price 6 rupees 4 annas. 

Index to the Genera and Species described in the PaJacontologia Indies, up to tho year 1891 
Price 1 tnpee. J 
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